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G.  WOODFALL,  PRINTER,  ANGEL-COURT,  SKINNER-STREET,  LONDON 


TO  THE 


PRESIDENT  AND  MEMBERS 


OF  THE 

HORTICULTURAL  SOCIETY  OF  LONDON. 


MY  LORDS  AND  GENTLEMEN, 

Although  I 

have  the  honour  of  being  personally  known 
to  a  very  small  number  only  of  the  Mem¬ 
bers  of  your  excellent  Society,  the  Phi¬ 
lanthropy  and  National  Spirit  which 
dictate  the  liberal  Principles  of  your  As¬ 
sociation,  cannot  but  command  my  ad¬ 
miration  and  respect ;  and  under  the 
impulse  of  this  feeling,  united  with  the  na¬ 
tural  wish  of  obtaining  the  patronage  and 
support  of  superior  talents  and  acknow¬ 
ledged  authority,  to  a  Work  prepared  for 
the  same  purpose  for  which  you  are  asso¬ 
ciated,  that  of  improving  and  generally 
diffusing  the  Knowledge  of  Horticulture,  I 
cannot  resist  the  desire  of  doing  myself  the 
honour  of  dedicating  the  annexed  Treatise 
to  you. 
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IV 


DEDICATION. 


Possibly  it  may  appear  to  some,  that 
from  the  very  flattering  attention  which 
your  Society  have  been  pleased  to  bestow 
on  such  Papers  as  I  have  occasionally  taken 
the  liberty  of  submitting  to  your  inspection 
at  various  times  during  the  past  eight  or 
ten  years;  your  offer  of  publishing  them 
among  your  Transactions ;  and  your  pro¬ 
fessed  desire  of  making  Extracts  for  your 
public  Readings,  ought  not  to  have  been  re¬ 
sisted.  I  could  not  be  insensible  to  the 
honour  thus  intended  me,  and  felt  extreme 
regret  at  being  obliged  to  decline  it;  but 
the  Regulations  of  your  Society,  excluding 
all  further  right  of  an  Author  to  Papers  so 
published,  was  altogether  incompatible 
with  my  views  of  future  revision  and  ex¬ 
periment. 

The  study  of  Horticultural  and  Experi¬ 
mental  Gardening  has  been  my  most  pleas¬ 
ing  amusement,  and  has  commanded  my 
earliest  attention  from  my  childhood.  I 
am,  however,  not  so  vain  as  to  imagine 
that  the  Work  I  now  lay  before  the  Public, 
is  so  complete  as  to  be  free  from  error,  or 
incapable  of  improvement. 


DEDICATION. 
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I  am  old  enough  to  know  that  every 
thing  connected  with  the  human  mind  is 
progressive ;  succeeding  generations  will 
improve  upon  the  present ;  and  I  may  live 
to  make  alterations  and  improvements, 
even  in  my  own  system. 

We  have  the  declaration  of  one  of  our 
most  distinguished  Philosophers,  that 
“  Science  was  extending  with  such  ra¬ 
pidity,  that  even  while  he  was  preparing 
his  Manuscript  of  Agricultural  Chemistry 
for  the  press,  some  alterations  became  ne¬ 
cessary/' 

And  indeed,  I  flatter  myself,  that  such 
of  your  Members  as  have  perused  my  for¬ 
mer  papers,  and  will  do  me  the  honour  to 
peruse  the  present  Work,  will  find,  that,  in 
the  short  interval  that  has  elapsed,  1  have 
been  enabled  to  make  some  important  ad¬ 
ditions. 

I  must  further  add,  that  I  feel  your  very 
polite  suggestion,  that  if  I  chose  to  pob'ish 
my  work  by  Subscription,  many  of  your 
Members  would  become  Subscribers,  to  be 
particularly  entitled  to  my  gratefui  acknow¬ 
ledgments,  and  an  additional  inducement 
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DEDICATION. 


to  offer  you  the  best  testimony  in  my 
power,  of  my  sincere  admiration  and 
esteem,  by  dedicating  to  your  truly  respect¬ 
able  Society,  the  present  Work;  and  by  re¬ 
questing  your  acceptance  and  protection. 


And  am, 

MY  LORDS  AND  GENTLEMEN, 
Your  most  obedient, 


And  very  humble  Servant, 

JOSEPH  HAYWARD. 


PREFATORY 


EXPLANATIONS  AND  REMARKS. 


The  numerous  works  that  have  already  been 
laid  before  the  Public,  on  the  subject  of  Horticul¬ 
ture,  may  possibly  raise  an  expectation  that  I 
should  offer  some  Apology,  or  give  some  explana¬ 
tion  of  the  motives  which  induce  me  to  aspire  to 
public  favor. 

About  twenty  years  since,  Hitt’s  Treatise  on 
Fruit  Trees,  published  in  the  year  1750,  was  put 
into  my  hands.  After  I  had  read  and  contem¬ 
plated  this  work,  I  could  not  but  consider  all  Trees 
trained  in  the  common  manner,  as  deformed, 
distorted,  and  disordered  objects.  And  having 
at  the  time  a  number  of  young  Trees  that  had  been 
planted  a  year  or  two,  I  immediately  reduced 
them  to  a  proper  state  for  training,  after  his  me¬ 
thod  ;  but  I  very  soon  found  it  a  difficulty  border¬ 
ing  on  impossibility,  to  produce  the  effect  de¬ 
scribed  by  him,  by  thq  application  of  his  principles, 
in  the  manner  directed,  and  conformable  to  the 
precise  Figures  he  exhibits ;  yet,  by  a  due  attention 
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to  Nature,  I  was  enabled  to  proceed  with  consider¬ 
able  success. 

To  this  Author  I  acknowledge  myself  indebted 
for  the  first  ideas  of  establishing  fixed  principles 
for  the  general  management  of  Fruit  Trees  :  pre¬ 
viously,  however,  to  the  perusal  of  his  work,  I  had 
paid  considerable  attention  to  the  training  and 
pruning  of  Trees,  and  had  established  the  princi¬ 
ples  of  training  the  Vine,  published  in  the  London 
Horticultural  Transactions. 

Ten  years  since  I  was  flattered  in  the  success 
of  my  experiments  and  improvements,  and  felt 
convinced  of  the  possibility  of  reducing  that, 
which  was  in  its  general  practice  no  more  than 
an  uncertain  and  mysterious  Art,  to  a  clear  and  de¬ 
lightful  Science ;  but  I  had  not  the  vanity  to  believe 
I  was  myself  equal  to  this  arduous  task.  I  there¬ 
fore  courted  the  attention  and  assistance  of  seve¬ 
ral  eminent  characters;  but  from  causes  unknown 
to  me,  my  applications  were  not  attended  with 
the  desired  effect. 

Still,  however,  wishing  for  investigation  and 
discussion,  I  repeatedly  appealed  to  superior 
authority,  but  no  one  has  ever  attempted  a  refu¬ 
tation  of  any  of  my  Principles  or  Theorems. 

Before  therefore  I  am  condemned  as  self-con¬ 
ceited  in  thus  claiming  public  favor,  I  hope 
those  efforts  to  obtain  correction  and  assistance 
will  be  allowed  their  full  weight. 
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AND  REMARKS. 


IX 


Devoted  to  the  study  of  Nature,  and  attending 
at  all  times  more  to  her  Laws  than  the  Rules  of  Art, 
I  make  no  pretensions  to  the  merit  of  a  polished 
style  of  writing;  and  if  to  any  it  should  appear 
that  I  have  indulged  in  harsh  expressions,  or  in 
too  much  freedom  or  severity  in  my  Comments  on 
the  labours  of  others,  I  trust  the  zeal  arising 
from  the  warm  pursuit  of  a  favorite  object,  and  a 
strong  desire  to  elicit  Truth,  are  considerations 
that  will  plead  my  Excuse. 

The  difficulty  of  acquiring  a  knowledge  of  train¬ 
ing  and  managing  Fruit  Trees  from  Books,  has 
been  remarked  and  deplored  by  all  the  different 
writers  on  the  subject,  to  whom  I  have  thought  it 
necessary  to  refer  in  the  course  of  my  work  ;  viz. — 
Bradley  *,  Miller,  Hitt,  Forsyth,  Mr.  Knight  and 

*  Miller- — “  And  here  it  may  be  necessary  to  make  an 
apology  for  adding  to  the  number  of  books  on  this  subject, 
which  of  late  have  been  very  much  increased  ;  so  that  many 
persons  have  thought  it  useless  to  write  any  more  on  the 
science.  “  When  their  works  are  narrowly  examined,  it 
will  appear  that  some  of  the  most  popular  authors  have  done 
little  more  than  changed  the  language,  or  artfully  transposed 
the  sense  of  those  who  wrote  long  before  them,  without  taking 
the  least  notice  to  whom  they  were  indebted  for  their  works.” 

Bradley— As  there  is  no  subject  of  more  general  use  and 
advantage  than  the  cultivation  of  land,  and  the  improvement 
of  the  vegetable  world,  so  there  is  none  which  has  been 
treated  of  more  largely,  and  fallen  under  such  variety  of  pens 
of  all  kinds.  The  public,  which  is  generally  so  good-natured 
•n  this  occasion  as  to  accept  and  encourage  any  thing  that 
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the  Encyclopaedia  Britannica;  and  although  this 
insufficiency  has  been  thus  early  and  generally 
noticed*  the  present  state  of  the  Art  proves  how 
little  has  been  done  to  remedy  the  defect.  With¬ 
out  a  correct  knowledge  of  the  Cause,  no  one  can 
possibly  be  certain  of  success  in  producing  or  re¬ 
moving  an  Effect. 


looks  towards  the  bettering  their  fortunes,  has  never  been  so 
much  baulked  in  their  expectations  as  in  books  of  Agri¬ 
culture.^ 

“  Authors  have  generally  transcribed  one  another  without 
the  least  acknowledgments  of  their  thefts,  or  adding  one  single 
improvement  to  the  knowledge  of  their  forefathers.” 

Hitt — “  I  am  apprehensive  this  Treatise  will  meet  with  the 
fate  of  many  others;  that  is,  of  being  despised  by  some 
readers.”  Again,  “  which  work  I  am  afraid  will  be  neglect¬ 
ed  by  several  practitioners  who  despise  books,  and  take  a 
pleasure  in  rendering  them  useless  to  others.” 

Forsyth — “  Of  books  I  have  never  availed  myself  farther 
than  as  they  might  tend  to  assist  in  perfecting  my  catalogue  of 
Fruits;  for  at  a  time  when  I  did  once  begin  to  read,  with  a 
view  to  improvement  of  my  practice,  I  soon  found  myself 
more  bewildered  than  instructed,  and  have  never  since  re¬ 
sumed  the  task.” 

Encyclopaedia  Britannica — “  Pruning,  though  an  opera¬ 
tion  of  very  general  use,  is  nevertheless  lightly  understood  by 
few,  nor  is  it  to  be  learned  by  rote.” 

Mr.  Knight — “  I  have  been  induced  to  believe  that  none 
of  the  forms  in  which  FruitTrees  are  generally  trained,  are  those 
best  calculated  to  promote  an  equal  distribution  of  the  circu¬ 
lating  fluids,  by  which  alone  permanent  health  and  vigour  and 
power  to  afford  a  succession  of  abundant  crops  can  be  given,” 
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XI 


A  reference  to  those  authors  will  shew  how 
trifling  has  been  the  improvement  in  Horticulture, 
since  Bradley  and  Miller,  and  the  reason  is  ob¬ 
vious  :  however  great  the  acuteness  of  their  obser¬ 
vations,  and  ingenious  their  description  of  certain 
Effects,  they  do  not  appear  to  have  had  a  correct 
comprehension  of  the  Cause. 

Feeling  convinced  of  this,  and  of  the  necessity 
of  adopting  a  different  course  from  that  pursued  by 
my  predecessors,  I  have  on  all  occasions  reverted  to 
Nature,  and  to  original  and  elementary  principles 
or  causes  ;  and  hence,  tracing  effects  by  regular 
demonstrative  experiments,  I  have  been  enabled 
to  deduce  and  arrange  a  System  of  Practice  which 
has  produced  the  most  desirable  results. 

However,  I  am  not  disposed  to  arrogate  au¬ 
thority,  nor  so  self-sufficient  as  to  wish  my  asser¬ 
tions  to  be  taken  for  granted,  but  feel  it  due  to 
every  person  to  be  allowed  a  fair  opportunity  of 
forming  their  own  judgment,  and  of  being  con¬ 
vinced,  by  the  fair  means  of  explanation  and  illus¬ 
tration,  that  their  long  established  practice  is  in¬ 
sufficient,  before  they  are  required  to  give  it  up  in 
favor  of  a  new  mode. 

With  this  view  I  have  adopted  the  plan  of 
a  Commentary  on  the  different  Authors  I  have 
thought  it  necessary  to  refer  to,  and  where  their 
observations  and  opinions  could  be  compressed  in 
my  own  language,  without  the  possibility  of  mis- 
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construction,  I  have  done  it  to  the  best  of  my 
ability ;  but  in  cases  where  this  could  not  be  done, 
I  have  thought  it  a  justice  due  to  those  authors,  to 
quote  literally ;  and,  for  the  sake  of  a  more  ready 
comparison,  I  have  also  given  Sketches  of  their 
different  Figures. 

Perhaps  nothing  can  more  clearly  evince  the 
imperfect  state  of  Horticulture,  or  afford  a  more 
substantial  proof  of  the  absence  of  scientific  prin¬ 
ciples  in  its  general  practice  (at  any  rate  of  that 
part  which  forms  the  peculiar  subject  of  the  pre¬ 
sent  work),  than  this  general  opinion,  that  a  cor¬ 
rect  knowledge  of  the  Art  of  Gardening  cannot  be 
obtained  from  theoretical  writings. 

When,  indeed,  any  art  rests  upon  a  bare  me¬ 
chanical  movement,  grounded  on  the  casual  and 
contracted  observation  of  effect  only,  it  must  be 
impossible  to  diffuse  a  general  knowledge  of  it  by 
Writing. 

And  when,  instead  of  reverting  to  original  and 
demonstrative  principles,  w'hich  alone  can  form  a 
science,  those  who  write  on  any  subject,  ground 
their  systems  upon  a  preceding  author,  who  per¬ 
haps  was  led  away  by  some  favorite  untried 
theory ;  the  difficulty  of  applying  rules  thus 
formed  to  existing  circumstances,  cannot  but  raise 
a  strong  prejudice  against  Books. 

But  when  the  peculiar  Laws  or  Elements  upon 
which  a  process  is  founded  and  carried  on,  are 
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correctly  ascertained  and  demonstrated,  and  by 
clear  Explanation  and  Elucidation  are  reduced  to 
Scientific  Principles  or  Rules,  a  correct  knowledge 
is  readily  conveyed  by  writing ;  therefore,  al¬ 
though  occasional  disappointments  have  occurred, 
when  expecting  to  derive  correct  information 
from  Books,  we  must  not  turn  from  them  alto¬ 
gether  ;  this  will  be  placing  an  effectual  bar,  not 
only  to  the  immediate  diffusion,  but  to  the  farther 
progress  of  knowledge. 

There  are  indeed  many  instances  where  an  au¬ 
thor  has  been  nappy  in  a  discovery,  and  successful 
in  forming  and  describing  its  Theory,  and  applying 
it  to  practice  to  a  certain  extent,  but  pursuing  it 
beyond  the  point  of  its  correct  application,  has 
bewildered  and  confused  his  subject ;  and  when 
this  is  the  case,  a  person  taking  up  such  a  Book, 
intending  to  pursue  it  as  a  study,  and  to  profit  by 
the  Rules  of  Practice  there  laid  down,  finding  him¬ 
self  disappointed  in  many  of  the  results  of  his 
application,  naturally  concludes  that  the  work  is 
inadequate  to  his  purpose,  and  he  throws  it  aside. 

Thus  Bradley  discovered  and  gave  a  clear  de¬ 
scription  of  the  nature  and  effect  of  the  sexual 
system  of  plants,  correctly  stating  that  the  acci¬ 
dental  coupling  of  the  blossoms  of  different  plants, 
and  their  consequent  interchange  of  Farina,  pro¬ 
duces  variety  in  the  seeds  or  their  produce  ;  and 
that  repeatedly  propagating  from  the  seeds,  gives 
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birth  to  plants  of  a  constitution  adapted  to  the 
vicissitudes  of  the  climate  they  are  raised  in. 

And  this  has  been  most  successfully  and  pro¬ 
fitably  sustained  by  the  laudable  attention  and 
extensive  practical  experiments  of  many  eminent 
Horticulturalists,  and  more  particularly  by  those 
of  Mr.  Knight,  to  whom  the  world  are  indebted  for 
many  most  valuable  varieties  of  Fruit,  Pulse  and 
esculent  Vegetables.  But  Bradley  proceeds  to 
state,  that  the  promiscuous  distribution  of  the 
Farina  of  one  fruit  tree  with  another,  not  only 
blends  the  nature  of  the  two  fruits  in  the  seed, 
but  it  also  compounds  and  depreciates  the  flavor 
of  the  fruits  of  the  different  trees  and  plants  by 
the  admixture.  The  fallacy  of  this  conclusion  is 
clearly  demonstrable,  and  its  effect  evident. 
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GENERAL  INTRODUCTORY 


OBSERVATIONS  AND  COMMENTS. 


The  study  of  the  Physiology  of  Plants  bv  dis¬ 
section,  microscopical  examination  and  chemical 
analysis,  has  of  late  much  occupied  the  attention 
of  our  Horticultural  Philosophers.;  particularly 
Mr.  Knight  and  Mrs.  Ibbotson,  a  lady  who  has 
studied  the  Organism  of  Plants,  aided  by  a 
powerful  Solar  Microscope,  and  whose  observa¬ 
tions  are  published  in  a  series  of  papers  in 
Nicholson’s  Philosophical  Journal;  but  in  their 
attempts  to  apply  their  theories  to  practice,  they 
do  not  appear  to  have  been  successful,  they  have 
overlooked  those  simple  habits  or  laws,  which 
lead  to  the  grand  object  of  horticulture  ;  and, 
consequently,  their  labours  have  not  been  pro¬ 
ductive  of  any  great  improvement  to  the  practical 
gardener. 

Hitt  appears  to  have  had  a  clearer  conception 
of  the  force  and  how  of  the  Sap  in  Trees,  than  any 
other  author,  and  grounding  his  practice  on  this, 
commences  his  instructions  for  training  them,  on 
correct  principles ;  but  his  Plates  exhibit  such 
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figures  as  are  not  conformable  to  the  laws  of 
nature,  and  to  such  precise  forms  as  are  depicted 
by  his  sketches,  it  has  been  found  impossible  to 
train  Trees,  so  as  to  produce  the  effect,  and  in  the 
time  described  by  him. 

Forsyth,  by  giving  Trees  their  full  extent  of 
growth,  succeeded,  no  doubt,  in  furnishing  hand¬ 
some  looking  Trees,  and  to  produce  in  them  an 
early  fructiferous  state;  but  after  four  or  five  years, 
Trees  trained  in  his  manner,  must  be  found  to 
grow  extremely  unequal,  and  out  of  bounds;  and 
I  am  inclined  to  think,  that  those  who  have  fol¬ 
lowed  Mr.  Knight’s  plan,  will  have  experienced  no 
advantages  superior  to  those  suggested  by  either 
Hitt  or  Forsyth. 

Miller  says,  “  And  there  is  no  surer  guide  to 
a  curious  artist  than  nature,  from  whence  a  gar¬ 
dener  should  always  be  directed  in  every  part  of 
his  profession,  since  his  business  is  to  aid  and 
assist  nature,  where  she  is  not  capable  of  bringing 
her  productions  to  maturity,  or  where  there  is 
room  to  make  considerable  improvements  by  art, 
which  cannot  be  otherwise  effected  than  by  gently 
assisting  her  in  her  own  way.” 

In  those  ideas  I  perfectly  agree  with  Miller, 
and  by  strictly  conforming  to  such  principles,  I 
shall  endeavour  to  establish  a  system  free  from 
those  errors  and  defects,  which  have  occasioned 
the  failure  of  other  authors,  and  at  the  same 
time  explain  in  a  manner  sufficiently  clear  and 
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perspicuous,  the  mode  of  obtaining  the  utmost 
advantages  that  are  held  up  by  any  or  all  of 
them. 

As  to  compiling  a  Catalogue  of  Fruits,  I  think 
it  would  be  extending  a  work,  and  adding  to  ex¬ 
pense  for  a  trifling  purpose. 

On  this  subject  I  cannot  but  agree  with  Brad¬ 
ley,  who,  speaking  of  Apples,  says,  “  To  set  down 
the  several  and  various  names  of  Apples  would  be 
a  work  almost  impossible,  seeing  how  many  vari¬ 
ous  kinds  are  yearly  produced  from  kernels,  in 
almost  every  county  of  England,  and  where  they 
happen  to  prove  good,  either  for  making  of  cyder 
or  table  use,  they  have  names  given  to  them,  ac¬ 
cording  to  the  mind  of  the  person  that  raised 
them.”  And  if  such  was  the  case  in  Bradley’s 
time,  what  must  it  be  now  ?  Any  person  referring 
to  Forsyth’s  Treatise  will  find  that,  although  he 
gives  a  catalogue  of  upwards  of  two  hundred  sorts 
of  Apples,  occupying,  by  his  description,  thirty- 
nine  pages  of  his  book,  there  are  still  a  great 
many  unnoticed,  and  his  description  is  not  suf¬ 
ficient  to  direct  any  person  in  the  choice  of 
Fruit. 

Although  the  variety  of  other  fruits  may  not 
have  increased  in  the  same  proportion  as  Apples, 
yet,  a  considerable  number  are  to  be  found,  not 
described,  or  they  are  given  under  such  names  as 
they  are  not  known  by;  the  public,  therefore, 
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after  all,  must  depend  upon  their  own  selection, 
or  that  of  the  nurseryman. 

The  System  of  Vegetation  is  most  harmoniously 
and  uniformly  arranged  by  the  Great  Author 
of  Nature,  and  its  various  processes  regulated  and 
determined  by  unerring  and  immutable  laws ;  but 
in  her  general  progress  of  reproduction,  nature  is 
ever  exuberant ;  thus  giving  to  man  the  oppor¬ 
tunity,  by  availing  himself  of  this  propensity,  to 
increase  and  forward  the  most  valuable  qualities 
of  those  productions,  which  are  more  peculiarly 
adapted  to  his  use  and  enjoyment. 

But  although  we  may,  by  occasionally  exercis¬ 
ing  our  controul  over  the  sexual  intercourse  of 
vegetables,  and  by  increasing,  withholding,  or 
diminishing  a  supply  of  food,  induce  them  more 
readily  to  contribute  to  variety ;  and  by  confining 
a  Tree  within  a  convenient  space,  or  generally  by 
encouraging  or  obstructing  particular  habits,  make 
it  more  conformable  to  our  wants  and  pleasures; 
we  are  not  permitted  to  overstep  the  bounds 
prescribed  by  the  laws  of  nature,  with  impunity; 
for  whenever  this  is  attempted,  privation  and  dis¬ 
appointment  must  be  the  consequence ;  therefore, 
before  we  proceed  to  the  arrangement  of  a  system 
of  management,  it  will  be  necessary  to  take  a  dis¬ 
tinct  view  of  the  material  parts  of  Plants,  or  at 
least  in  their  most  important  divisions,  and  to 
consider  their  separate  use  and  offices,  and  th« 
laws  by  which  they  are  governed* 
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ON  THE  ROOTS  OF  PLANTS. 

The  Root  is  the  commencement  and  foundation 
of  trees  :  by  what  particular  power  it  is  impelled 
forward  into  the  earth,  is  of  trifling  importance  to 
the  practical  gardener ;  and  whether  it  may  be 
accounted  for  on  the  principles  of  gravitation  or 
attraction,  it  is  not  necessary  for  my  present  pur¬ 
pose  to  determine  :  it  is  progressive  in  its  growth, 
similar  to  the  branches,  but  in  an  inverted  direc¬ 
tion.  As  the  branches  of  a  tree  are  formed  by  a 
very  tender  and  succulent  point  pushing  upwards 
into  the  air,  so  the  Root  penetrates  downwards  into 
the  earth  ;  but  as  it  has  to  make  its  way  through 
the  pores,  or  between  the  particles  composing  the 
soil,  it  is  planted  in,  which  is  often  close  and 
adhesive,  its  first  projecting  points  are  wisely 
adapted  to  the  purpose,  by  being  much  more 
minute  and  compilable,  which  enables  it  to  ad¬ 
vance  almost  as  readily  as  water.  <After  a  Root 
has  effected  a  passage,  it  is  endowed  with  consi¬ 
derable  expansive  and  repulsive  powers,  and 
thereby  enabled  to  make  its  way,  by  pushing  off, 
on  all  sides,  the  encumbering  soil ;  when  the 
soil  is  but  partially  submissive,  the  Root  accom¬ 
modates  itself  to  the  cavity  admitting  its  increase, 
however  rugged  and  irregular. 
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Roots  are,  notwithstanding,  impatient  of  re¬ 
sistance,  and  at  all  times  evince  a  partiality  for 
that  soil  which  is  most  accommodating,  and  run 
most  evenly  and  luxuriantly  where  they  meet 
with  the  least  resistance  and  the  greatest  support. 

The  office  of  the  Root  is  to  collect  and  apply 
the  food,  which  forms  and  determines  the  growth 
of  the  Plant  and  Tree  ;  and  the  constitution  and 
habit  of  the  Roots  determine  those  of  the  branches. 
If  the  Roots  grow  luxuriantly,  the  branches  will 
also ;  and  the  reverse. 

From  hence  it  must  be  concluded,  that  in  plant¬ 
ing  trees,  two  essential  objects  present  themselves 
for  our  consideration :  first,  to  ascertain  the  soil 
best  adapted  to  afford  a  sufficient  and  accommo¬ 
dating  body,  bed  or  space  for  the  Roots  to  repose 
and  range  freely  in,  and  induce  and  support  such 
habits  as  are  most  desired ;  and  next,  that  it  con¬ 
tains  or  will  admit  the  application  of  a  supply  of 
food,  of  a  proper  quality,  and  in  due  quantity. 
And  to  determine  this,  due  attention  must  also 
be  paid  to  the  situation  or  elevation  of  the  Roots, 
in  comparison  with  the  surface  of  the  soil.  In  a 
deep  tenacious  soil  or  clay,  Roots  can  only  find 
a  free  passage  through  fissures  or  clefts  which  are 
formed  by  its  occasional  contraction.  And  as 
these  openings  are  not  very  close  together  or  nu¬ 
merous,  the  Roots  do  not  divide  much  or  become 
fibrous ;  but  those  which  strike  into  them,  range 
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wide  and  deep,  and  getting  beyond  the  general 
influence  of  the  sun  and  air,  collect  their  food 
or  sap  from  a  source  ill  adapted  to  fructification ; 
and  consequently  such  trees  are  generally  found 
to  be  of  a  cold,  aqueous  and  unprolific  nature. 

On  the  contrary,  when  a  soil  is  light,  porous 
and  shallow,  the  Roots,  meeting  no  obstruction, 
divide  and  form  a  great  number  of  fibrils,  which 
ranging  horizontally,  and  being  more  exposed  to 
the  effect  of  the  sun  and  air,  incline  a  tree  more 
to  become  fructiferous,  than  to  an  increase  of 
wood  or  an  extension  of  branches.  And  in  such 
a  situation,  the  greatest  supply  of  food  being  ap¬ 
propriated  to  the  production  of  fruit,  the  tree 
grows  but  little  in  size. 

It  is  remarked  by  Hitt  on  this  part  of  the  sub¬ 
ject  :  “  I  have  made  observations  on  the  produc¬ 
tions  of  most  kinds  of  soil,  and  found  the  most 
healthy  old  Peach  and  Nectarine  Trees  growing 
on  a  brown-coloured  loam,  with  a  rock  about  a 
foot  from  the  surface  of  the  borders.  From  this 
I  conclude,  that  it  will  be  a  good  method  to  lay  a 
floor  of  broad  stones  or  planks  under  the  Roots 
of  Fruit  Trees,  where  there  is  not  a  natural  rock, 
which  will  prevent  the  Roots  from  sinking  too 
much  below  the  surface ;  for  the  tap  or  down¬ 
right  Roots  may  produce  vigorous  shoots,  yet 
they  are  but  seldom  well  furnished  with  blossom 
buds.  When  all  the  Roots  of  a  Tree  are  near 


8  ON  THE  ROOTS  OF  PLANTS. 

the  surface  of  the  borders  it  biossoms  best,  being 
well  furnished  with  small  branches,  which  are  not 
so  subject  to  suffer  by  the  honey  dews  as  thicker 
ones.” 

Mr.  Knight,  in  his  Treatise  on  the  Apple  and 
Pear,  says,  “  The  strongest  and  most  highly  fla¬ 
voured  liquor  which  has  hitherto  been  obtained 
from  the  Apple,  is  produced  by  a  soil  w'hich  con¬ 
sists  of  a  shallow  loam  on  a  lime-stone  basis.” 

Miller,  speaking  of  Fruit  Trees,  says,  “And 
it  sometimes  happens  that  the  Roots  of  Trees  are 
buried  too  deep  in  the  ground,  which,  in  a  cold 
or  moist  soil,  is  one  of  the  greatest  disadvantages 
that  can  attend  tender  Fruits  ;  for  the  sap,  w  hich 
is  contained  in  the  branches,  being  by  the  warmth 
of  the  air  put  strongly  into  motion  early  in  the 
Spring,  is  exhausted  in  nourishing  the  blossoms, 
and  a  part  of  it  perspired  through  the  wood- 
branches,  so  that  its  strength  is  lost  before  the 
warmth  can  reach  to  the  shoots,  to  put  them  into 
an  equal  motion  in  search  of  fresh  nourishment 
to  supply  the  expense  of  the  branches,  for  want 
of  w  hich  the  blossoms  fall  off  and  decay.  And 
the  shoots  seem  to  be  at  a  stand,  until  the  further 
advance  of  the  warmth  do  penetrate  to  the  Roots, 
and  set  them  in  motion,  when  suddenly  after,  the 
Trees  which  before  looked  w>eak  and  decaying, 
do  make  prodigious  progress  in  their  shoots,  and 
before  the  Summer  is  spent,  are  furnished  with 
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much  stronger  branches  than  those  trees  which 
have  the  full  advantage  of  sun  and  showers,  and 
that  are  more  fruitful  and  healthy  ;  which  must 
be  certainly  owing  to  the  former  observations,  as 
also  to  their  drawing  in  a  great  quantity  of  crude 
moisture,  which,  although  productive  of  food,  is 
yet  unkindly  for  Fruit.” 

He  also  says,  “  Some  authors  who  treat  of  the 
qualities  of  the  earth,  say  that  it  ought  to  be  of 
the  same  quality,  three  or  four  feet  deep,  for 
Trees,  which,  if  they  have  not  that  depth,  will 
languish  and  decay  after  they  have  been  planted 
six  years.  But  this  is  not  true  in  fact :  for  most 
Trees  will  thrive  very  well  if  they  have  two  feet 
depth  of  good  earth,  especially  Fruit  Trees, 
which  produce  the  most  generous  Fruits  when 
their  Roots  spread  near  the  surface  of  the 
earth.5* 

Whether  we  consider  the  effects  here  stated  to  be 
produced  by  the  Roots  being  kept  more  within  the 
influence  of  the  sun  and  air,  or  by  the  peculiar 
nature  of  the  food  supplied  by  the  soil  in  that 
situation,  it  operates  in  support  of  one  and  the 
same  principle,  viz.  that  it  is  necessary  the  Roots 
should  be  kept  near  the  surface  ;  for  whether  that 
which  supplies  the  food  of  Plants  be  a  red,  a 
black,  or  a  brown  loam,  or  sand  or  clay,  the  pro¬ 
per  quality  of  food  to  induce  fructification,  and 
produce  the  highest  flavored  fruits,  can  only  be 
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furnished  within  a  certain  depth  from  the  surface, 
or  within  the  proper  influence  of  the  sun  and 
air. 

Mrs.  Ibbotson  has  given  a  Theory  which  di¬ 
rectly  opposes  those  Practical  Observations  and 
Conclusions  ;  when  speaking  of  the  Roots  of 
Plants,  she  says,  “  The  endeavours  I  have  made 
to  collect  facts  sufficient  to  prepare  myself  to  give 
an  exact  account  of  the  laws  by  which  the  Root 
is  regulated,  the  powers  which  govern  it  in  its 
exercise  as  well  as  interior  form,  the  parts  which 
compose,  and  the  mechanism  which  moves  it,  has 
at  length  given  me  courage  sufficient  to  venture 
on  my  task,  and  if  I  do  not  thoroughly  satisfy  my 
readers,  I  shall  still  shew  many  things  perfectly 
unknown,  and  at  a  further  time,  I  shall  hope  to 
add  circumstances  that  may  render  it  more  com¬ 
plete  and  more  worthy  the  attention  of  the  public, 
at  least  I  can  promise  that  I  shall  advance  nothing 
but  what  all  may  ascertain  the  truth  of,  nor  enter 
into  any  detail  that  may  not  be  proved  to  be  just 
and  true,  bv  those  who  will  take  the  trouble  of 
seeking  both  in  dissection  and  practical  Garden¬ 
ing,  that  knowledge  which  constant  labour  and 
watching  has  procured  me.” 

I  certainly  do  not  possess  the  powers  of  ex¬ 
amination,  or  perhaps  of  dissection,  to  justify  any 
criticisms  on  Mrs.  Ibbotson’s  representations  of 
what  she  has  seen;  but  as  the  connection,  applica- 
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tion,  and  use  of  the  different  parts  as  seen  and 
described  by  her,  are  in  a  great  measure  conjec¬ 
tural,  I  may  perhaps,  without  presumption,  ven¬ 
ture  to  offer  a  few  remarks  on  her  opinion  of  the 
process  of  nature.  She  says,  (i  It  is  the  Tap 
Root  which  always  forms  the  leading  shoot  of  the 
tree,  and  if  it  is  cut,  it  will  without  doubt  spoil 
that  part,  by  forming  two  middle  stems  to  the 
tree,  at  least  I  have  generally  found  this  to  be  the 
case;  and  as  the  beauty  of  the  tree  depends  much 
on  the  perpendicular  height  of  its  single  pillar, 
the  custom  they  have  in  most  nurseries  of  cur¬ 
tailing  the  Tap  Root  is  a  most  vicious  one.” 

She  also  says,  “  What  is  the  use  of  the  Tap 
Root  ?  by  shooting  perpendicularly  down  to  fix 
the  tree  firmly  to  the  ground  and  keep  it  straight 
in  that  position.” 

This  appears  to  me  a  conjecture,  neither  sup¬ 
ported  by  the  observations  of  nature,  or  the  prin¬ 
ciples  of  science. 

What  person  possessing  the  least  knowledge  of 
mechanics,  could  ever  expect  that  a  pole,  with 
any  substance  fixed  at  its  top,  exposing  a  large 
surface  to  the  winds,  could  remain  straight  in  its 
perpendicular  position  when  set  in  the  earth,  with¬ 
out  horizontal  fixtures?  Indeed  the  elm,  one  of  the 
tallest  growing  trees,  is  seldom  if  ever  found  with 
a  Tap  Root,  but  is  supported  straight  in  its  per¬ 
pendicular  position  w  holly  by  horizontal  or  lateral 
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Roots.  The  authoress  proceeds,  “  Thus  it  is 
surrounded  by  radicals  which  perpetually  pump 
up  from  every  different  soil  as  it  proceeds  in 
depth,  what  other  Roots  cannot  attain,  matter, 
which  mixed  with  what  the  higher  grounds  bestow, 
serves  to  bring  a  variety  to  compound  the  dif¬ 
ferent  ingredients  required  for  the  various  nou¬ 
rishment  of  the  tree ;  probably  minerals  are 
wanted  to  form  the  juices  of  the  bark;  and  I 
doubt  not  that  the  deep  descent  of  the  Tap  Root 
is  most  necessary  to  the  health  and  vigour  of  the 
tree.  How  improper  then  is  the  custom  of  cut¬ 
ting  it,  and  curtailing  also  many  of  the  other 
Roots,  each  of  which  has  its  appropriate  branch, 
which  will  of  course  suffer  in  decay,  for  the  dila¬ 
pidations  produced  by  the  ignorance  of  the  gar¬ 
dener.  But  the  loss  of  the  Tap  Root  can  never 
be  remedied,  it  can  no  longer  serve  as  a  deep 
well  to  gain  not  only  a  quantity  of  moisture 
from  the  number  of  rills  it  may  meet  with  in 
its  descent,  but  also  matter  from  a  variety  of 
soil,  and  innumerable  productions  it  passes  in 
its  way.  The  Tap  Root  then  is  only  like  the 
radicals,  only  a  large  pump  to  collect  and  throw 
up  all  that  it  can  select  of  water  and  other 
juices,  the  second  part  of  the  Root,  (which  she 
describes  to  be  the  place  where  the  Root  joins 
the  Trunk,)  is  the  reservoir  for  collecting  the 
materials,  and  the  third  part  is  the  labora* 
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tory  for  forming  each  different  gas  and  juice 
necessary  for  the  health  and  habits  of  the  tree ; 
I  may  well  add  a  fourth,  for  the  radicals  are  the 
collectors  sent  out  on  every  side  to  seek  fresh 
provisions,  to  augment  the  stores,  and  increase 
the  riches  of  this  little  habitation.” 

Again,  “  That  a  Tap  Root  or  any  Root  that 
is  injured,  should  be  cut  off,  there  can  be  no 
doubt,  since  the  danger  of  the  rot  is  greater  than 
any  other  inconveniencies  ;  but  the  greatest  care, 
when  trees  are  to  be  transplanted,  should  be 
taken  not  to  hurt  the  Roots,  and  if  any  radical 
can  be  preserved  by  wrapping  them  up  in 
fresh  earth,  it  should  be  done,  for  if  they  wilL 
live  a  little  time,  it  will  be  a  great  gain  to  the  tree ; 
and  here  is  the  advantage  of  having  the  pit  ready 
dug,  and  removing  the  plant  with  all  the  earth 
round  it,  it  preserves  the  few  radicals  alive,  and 
enables  them  directly  to  perform  their  office  of 
pumping  moisture  and  nourishment  from  the 
earth.  But  if  the  tree  is  taken  out  some  hours 
before  it  is  replaced,  all  the  radicals  are  sure  to 
die.  And  if  the  Tap  Root  also  is  injured,  no 
wonder  they  never  make  fine  trees,  or  that  those 
planted  by  nature  are  always  found  superior.  The 
reason  that  throwing  a  quantity  of  water  into  the 
pit  has  been  found  serviceable  is,  that  it  supplies 
moisture  and  quickens  the  growth  of  the  new 
radicals,  and  what  is  still  more  advantageous,  and 


14  ON  THE  ROOTS  OF  PLANTS. 

should  be  constantly  done,  a  large  barrow  of  good 
mould  should  be  thrown  on  the  Roots  and  about 
the  radicals;  for  a  young  and  tender  Root,  if  it 
has  to  pierce  through  the  clods  of  earth  in  its 
sickly  state,  will  certainly  fail.” 

These  observations,  as  they  respect  trees  in  their 
native  soil  and  climate,  may  generally  apply;  but 
when  it  is  considered  that  the  business  and  art  of 
a  nurseryman  and  gardener  is  to  render  the  na¬ 
ture  and  habits  of  trees  as  subservient  as  possible 
to  every  variety  of  soil  and  situation,  and  the  ex¬ 
perience  and  observation  of  all  shew  that  the 
Tap  Root  is  prejudicial  to  fructification,  I  can¬ 
not  but  think  that  the  terms  “ignorant  and  vicious,” 
as  they  respect  the  general  operation  of  cutting  off 
or  changing  the  course  of  the  Tap  Root  in  young 
Plants,  and  particularly  of  Fruit  Trees,  are  ill 
applied ;  but  when  attached  to  the  too  general 
practice  of  breaking  off  and  reducing  the  Roots 
on  every  transplanting,  neither  those  or  any  other 
words  can  be  too  severe. 

That  a  Tap  Root  or  any  other  Root  is  pecu¬ 
liarly  adapted  to  supply  any  particular  branch  or 
part  of  a  tree,  I  very  much  doubt ;  but  should 
this  be  the  original  arrangement  in  the  system  of 
nature,  experience  proves  that  it  is  not  an  invaria¬ 
ble  law,  for  if  a  part  of  the  branches  of  a  tree 
be  lopped  off,  the  sap  which  those  would  have 
consumed,  is  given  to  the  remaining  branches, 
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and  they  are  proportionally  increased.  Whenever 
part  of  the  Root  is  taken  off,  it  does  not  affect 
any  particular  branch,  but  the  whole  of  the  branches 
are  equally  affected  by  the  privation  and  loss  ; 
and  although  cutting  off  the  Tap  Root  may,  by 
lessening  the  supply  of  moisture,  produce  the  same 
effect  as  an  extended  surface  of  branches,  and 
incline  a  tree  to  vary  the  vertical  growth  of  its 
branches  at  an  earlier  period,  yet  it  is  proved  in 
every  nursery- ground  that  all  young  Plants  of 
erect  growing  Trees,  are  inclined  to  form  their 
strongest  branches  in  a  perpendicular  position, 
and  if  not  obstructed,  to  throw  out  its  whole 
strength  into  one  stem,  until  it  attains  a  height 
proportioned  to  its  nature  and  supply  of  food, 
and  this  even  after  the  Tap  Root  is  removed. 

The  effect  intended  of  pouring  water  into  the 
pit  on  transplanting,  as  here  explained,  is  undoubt¬ 
edly  desirable,  but  it  will  seldom  be  produced  by 
such  means. 

A  great  quantity  of  water  poured  on  will  often 
cement  or  encrust  the  earth,  and  render  it  so  close 
and  adhesive,  that  it  will  obstruct  the  emission  of 
fresh  radicals,  or  the  progress  of  the  old  ones, 
and  the  Plant  in  consequence  will  be  much  in¬ 
jured. 

Water  in  those  cases  should  be  applied  a  little 
at  a  time  and  often ;  this  will  afford  sufficient 
moisture,  and  keep  the  soil  loose. 
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Mould  may  be  a  good  thing  thrown  into  the  pit 
in  the  quantity  here  mentioned,  about  the  Roots 
of  Forest  Trees  when  planted,  but  it  must  be  im¬ 
proper  for  Fruit  Trees,  for  by  retaining  a  large 
portion  of  moisture,  it  will  oppose  fructification, 
and  endanger  their  health,  or  by  affording  a  lux¬ 
uriant  supply  of  food,  the  Roots  may  be  made  to 
increase  rapidly  in  size,  but  form  few  in  number. 
A  few  large  Roots  running  deep  and  spreading 
wide,  may  be  necessary  to  produce  a  large  Timber 
Tree,  but  it  would  be  prejudicial  to  a  Fruit  Tree, 
for,  as  before  observed,  those  trees  are  always 
more  prolific  when  the  Roots  are  much  divided  or 
fibrous,  and  kept  near  the  surface  of  the  soil. 
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ON  THE  FOOD  OF  PLANTS. 

The  Food  of  Plants  has  long  been  an  object  of 
anxious  inquiry,  and  a  great  variety  of  conjec¬ 
tures  have  been  formed  as  to  what  it  consists  of, 
or  in  what  state  it  is  taken  up  by  the  Roots.  It 
has  been  an  object  of  research  with  men  of  the 
greatest  talents  and  learning,  and  by  them  the 
powers  of  chemistry  have  been  applied  in  a  variety 
of  ingenious  experiments.  The  earth  as  well  as 
vegetables  and  animals  have  been  analysed  and 
variously  described,  and  accurate  observations 
liave  been  made  and  stated,  but  as  yet  none  have 
been  able  to  describe  a  theory  that  has  obtained 
general  concurrence,  or  to  establish  a  clear  and 
practical  rule  of  ascertaining  the  quantity  and 
quality  of  the  Food  of  Plants  furnished  by  par¬ 
ticular  soils,  nor  the  means  of  giving  fertility  or 
restoring  it  when  exhausted  by  regulated  pro- 
oortions. 

Although  the  earth  appears  capable  of  afford¬ 
ing  and  sustaining  a  spontaneous  produce  in  ve¬ 
getables  and  fruit,  her  powers  of  production  or 
principles  of  fertility  are  found  to  be  limited,  and 
possessed  in  different  degrees  by  different  por¬ 
tions  ;  and  it  has  been  dearly  proved  that  they 
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are  sooner  or  later  exhausted  by  the  growth  of 
particular  vegetables,  according  to  the  nature  and 
situation  of  the  soil ;  it  therefore  became  an  ob¬ 
ject  essential  to  the  Arts  of  Horticulture  and 
Agriculture,  to  ascertain  the  nature  of  vegetables 
and  the  composition  of  the  soil  most  congenial  to 
their  different  productions,  in  order  to  be  enabled 
to  remedy  defects,  remove  opposing  matter,  and 
supply  deficiencies,  or,  in  other  words,  to  sustain, 
increase  or  diminish  the  powers  of  production  or 
principles  of  fertility. 

Vegetables,  like  animals,  vary  in  their  nature 
and  habits,  and  like  them  have  their  peculiar  food, 
for  although  the  Food  of  Plants  may  generally 
be  composed  of  the  same  elements,  it  varies  in 
the  proportion  of  its  composition,  and  thereby  be¬ 
comes  adapted  to  different  purposes ;  thus  we 
find  that  a  soil  which  will  furnish  only  Food 
enough  to  support  one  vegetable  of  a  peculiar 
kind,  will  at  the  same  time  furnish  sufficient  to 
sustain  many  others  of  different  species. 

Bradley,  in  the  work  I  have  before  noticed, 
says,  “  Land  animals  may  be  likened  in  general 
to  those  Plants  which  are  called  Terrene,  for  that 
they  live  only  upon  the  earth,  such  as  oak,  elm, 
beech,  See. ;  amphibious  animals  such  as  otters, 
beavers,  tortoises,  frogs,  &c.  which  live  as  well  on 
the  land  as  in  the  waters,  may  be  compared  to  the 
willows,  alders,  minths.  See.  The  fish  kind,  or 
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aquatic  race,  whether  of  the  rivers  or  the  sea,  are 
analogous  to  the  water  plants,  such  as  water  lilies, 
water  plantains,  &c.  which  live  only  in  the  fresh 
waters,  or  the  fuci,  &c.  which  are  sea  or  salt  water 
plants,  and  not  any  of  these  will  live  out  of  its 
proper  element;  from  whence  we  may  conclude 
how  improper  it  would  be  to  plant  a  water  lily  on 
a  dry  sandy  desert,  or  an  oak  at  the  bottom  of  the 
sea,  which  would  be  just  as  reasonable  as  if  we 
propose  to  feed  a  dog  with  hay,  or  a  horse  with 
fish;  however,  this  rule  of  nature  has  been  so  little 
observed,  even  by  some  of  our  greatest  planters, 
that  we  can  hardly  boast  of  good  success  in  one 
out  of  five  plantations  that  have  been  made.,, 

He  also  says,  “  I  shall  beg  leave  to  remark, 
that  as  the  several  land  animals  have  their  respec¬ 
tive  diets,  so  have  the  Terrene  Plants  their  several 
soils  from  whence  they  derive  their  nourishment, 
as  some  animals  feed  on  flesh,  others  on  fish,  &c. 
so  do  Plants  love,  some  clay,  others  loam,  sand 
or  gravel ;  nor  is  this  all  we  ought  to  observe,  we 
must  consider  likewise  how  beneficial  to  every 
Plant  is  a  right  exposure,  whether  in  a  vale,  the 
sides  or  tops  of  hills,  exposed  to  the  south  or 
north  winds,  whether  inland  or  near  the  sea,  for 
it  is  a  proper  exposure  that  keeps  a  Plant  in 
health.” 

Bradley,  Hitt  and  Miller  consider  the  Food  of 
Plants  to  be  salts,  which  every  species  of  earth, 
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more  or  less,  contains  within  itself ;  and  that  ac¬ 
cording  to  the  proportion  of  salts  contained  in 
each  kind  of  soil  or  manure  will  its  prolificacy  be. 

That  all  soils  and  all  vegetable  and  animal 
matter  may  be  found  to  produce  salts,  under  cer¬ 
tain  chemical  processes,  I  have  no  doubt;  but  this 
does  not  prove  it  to  be  necessary  that  every  sub¬ 
stance,  or  any  substance  containing  the  basis  or 
elements  of  salts,  should  undergo  this  process, 
and  be  formed  into  salts  before  it  can  be  in  a  state 
to  constitute  Food  fit  for  the  reception  and 
nourishment  of  Plants. 

Salts  are  various  in  their  nature  and  general 
effects  when  placed  in  contact  with  other  sub¬ 
stances. 

I  have  made  many  experiments  with  sea  salt, 
nitre,  soda,  barilla,  &c.  See.  and  feel  myself  justi¬ 
fied  in  concluding,  from  the  results,  that  salts  are 
not  in  any  degree  an  essential  in  the  Food  of 
Plants. 

The  opinions  of  Drs.  Smith  and  Pearson  on 
this  subject,  appear  rational :  they  say,  that  salts, 
as  they  operate  in  promoting  vegetation,  are  ana¬ 
logous  to  mustard,  cinnamon,  ginger,  & c.  which 
are  not  of  themselves  at  all,  or  necessarily  nutri¬ 
tious,  but  contribute  to  render  other  things  nutriti¬ 
ous  by  exciting  the  action  of  the  stomach,  and  other 
organs  of  digestion  and  assimilation.  Dr.  Pear¬ 
son  also  says, — “  I  have  no  doubt  of  the  truth  of 
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the  position,  that  no  living  thing,  neither  Plant  nor 
Animal,  can  grow  or  live  in  a  state  of  visible 
action,  without  supplies  of  matter  that  has  been 
alive  y  in  other  words,  living  Animals  and  Vege¬ 
tables  can  only  live  on  dead  Animals  and  dead 
Vegetables  ;  no  Plant  nor  Animal  has  ever  been 
known  by  experience,  nor  in  the  nature  of  things 
does  it  seem  reasonable,  that  they  can  be  nourish¬ 
ed  by  mere  water  and  pure  air,  as  some  persons 
have  asserted.” 

Mr.  Kirwan,  in  an  Essay  on  Manures  and  the 
Food  of  Plants,  as  applicable  to  Agriculture, 
takes  a  very  correct  and  comprehensive  view  of 
his  subject. 

Sir  Humphry  Davy  also  has  favoured  the 
world  with  a  very  luminous  work  on  agricultural 
chemistry. 

Both  those  eminent  chemists  have  minutely 
considered  the  nature  of  Manures  and  the  Food  of 
Plants,  and,  no  doubt,  have  explained  their  opi¬ 
nions  and  detailed  their  experiments  with  great 
clearness  and  perspicuity. 

Were  it  not  impossible  for  me,  in  a  work  like 
this,  to  convey  an  adequate  idea  of  the  informa¬ 
tion  contained  in  either  of  those  works,  it  would 
be  imprudent  and  presumptuous  to  attempt  it; 
but  as  I  could  not  claim  the  merit  of  having  done 
my  best  to  elucidate  my  subject,  without  a  re¬ 
ference  to  those  splendid  authorities,  and  finding 
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it  difficult  to  explain  their  arguments,  experiments 
and  results,  in  any  language  equal  to  their  own,  I 
trust  I  shall  be  excused  in  making  considerable 
literal  extracts.  Although  in  the  general  opinions 
and  principles  of  those  eminent  chemists  there 
appears  to  be  a  great  coincidence,  still  I  think  it 
will  be  admitted  that  there  is  a  sufficient  difference 
to  shew,  that  the  subject  cannot  be  considered  as 
finally  arranged  or  at  rest,  and  that  I  may  be 
justified  in  offering  a  few  comments  and  ideas. 

Mr.  Kir  wan  observes,  u  The  first  essential 
requisite  to  a  fertile  soil  is,  that  it  contain  a  suf¬ 
ficient  of  the  three  or  four  simple  earths,  and  of 
the  soluble  carbonaceous  principle  :  the  other  re¬ 
quisites  are,  that  the  proportion  of  each  and  ge¬ 
neral  texture  of  the  soil  be  such  as  to  admit  and 
to  retain  as  much  water  as  is  necessary  to  vegeta¬ 
tion  and  no  more.” 

Sir  Humphry  Davy  says,  iC  The  surface  of 
the  earth,  the  atmosphere,  and  the  water  de¬ 
posited  from  it,  must  either  together  or  separately 
afford  all  the  principles  concerned  in  vegetation  ; 
and  it  is  only  by  examining  the  chemical  nature 
of  these  principles  that  we  are  capable  of  dis¬ 
covering  what  is  the  Food  of  Plants,  and  the 
manner  in  which  this  food  is  supplied  and  pre¬ 
pared  for  their  nourishment.  ” 

He  also  says,  “  By  methods  of  analysis,  de¬ 
pendent  upon  chemical  and  electrical  instruments 
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discovered  in  late  times,  it  has  been  ascertained 
that  all  the  varieties  of  material  substances  may 
be  resolved  into  a  comparatively  small  number  of 
bodies,  which,  as  they  are  not  capable  of  being  de¬ 
compounded,  are  considered,  in  the  present  state  of 
chemical  knowledge,  as  elements.  The,  Bodies 
incapable  of  decomposition,  at  present  known,  are 
forty-seven  ;  of  these,  thirty-eight  are  metals,  six 
are  inflammable  bodies,  and  three  substances  which 
unite  with  metals  and  inflammable  bodies, and  form 
with  them  acids,  alkalies,  earths,  or  other  ana¬ 
logous  compounds.  The  chemical  composition 
of  Plants  has,  within  the  last  ten  years,  been  elu¬ 
cidated  by  the  experiments  of  a  number  of  chemi¬ 
cal  philosophers,  both  in  this  and  other  countries, 
and  it  forms  a  beautiful  part  of  general  chemistry, 
if  the  organs  of  Plants  be  submitted  to  chemical 
analysis;  it  is  found  that  their  almost  infinite  di¬ 
versity  of  form,  depends  upon  different  arrange¬ 
ments  and  combinations  of  a  very  few  of  the  ele¬ 
ments,  seldom  more  than  seven  or  eight  belong 
to  them,  and  three  constitute  the  greatest  part  of 
their  organized  matter. 

<k  All  the  varieties  of  substances  found  in  Plants 
are  produced  from  the  sap,  and  the  sap  of  Plants 
is  derived  from  water  or  from  the  fluids  in  the  soil, 
and  it  is  altered  by  or  combined  with  principles 
derived  from  the  atmosphere. 

“  Soils  in  all  cases  consist  of  a  mixture  of  dif- 
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ferently  divided  earthy  matter,  and  with  animal 
or  vegetable  substances  in  a  state  of  decomposition, 
and  certain  saline  ingredients.  The  earthy  matters 
are  the  true  basis  of  the  soil;  the  other  parts,  whe¬ 
ther  natural  or  artificially  introduced,  operate  in 
the  same  manner.” 

Sir  Humphry  also  says,  “  What  may  be 
our  ultimate  view  of  the  laws  of  chemistry,  or 
how  far  our  ideas  of  elementary  principles  may 
be  simplified,  it  is  impossible  to  say — We  can  only 
reason  from  facts,  we  cannot  imitate  the  powers 
of  composition  belonging  to  vegetable  structures, 
but  at  least  we  can  understand  them,  and  as  far 
as  our  researches  have  undergone,  it  appears  that 
in  vegetation,  compound  forms  are  uniformly  pro¬ 
duced  from  simpler  ones ;  and  the  elements  in 
the  soH,  the  atmosphere,  and  the  earth,  absorbed 
and  made  parts  of  beautiful  and  diversified  struc¬ 
tures.” 

Kirwan  states,  “  All  Plants,  (except  the  sub¬ 
aqueous)  grow  in  a  mixed  earth  moistened  with 
rain  and  dew,  and  exposed  to  the  atmosphere  ;  if 
this  earth  be  chemically  examined,  it  will  be  found 
to  consist  of  silicious,  calcareous  and  argillaceous 
particles,  often  also  of  magnesia  in  various  pro¬ 
portions,  a  very  considerable  quantity  of  water, 
and  some  fixed  air.  The  most  fertile  also  contain 
a  small  portion  of  oil,  roots  of  decayed  vegeta¬ 
bles,  a  coaly  substance  arising  from  putrefaction, 
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some  traces  of  marine  acid,  and  gypsum.  On  the 
other  hand  if  vegetables  be  analyzed  they  will  be 
found  to  contain  a  large  portion  of  water  and 
charcoal,  also  of  fat  and  essential  oils,  resins, 
gums,  and  vegetable  acids,  all  which  are  reduci¬ 
ble  to  water,  pure  air,  inflammable  air  and  char¬ 
coal  :  a  small  portion  of  fixed  alkali  is  also  found, 
some  neutral  salts,  most  commonly  Epsom,  tartar 
vitriolate,  common  salts  and  salt  of  sylvius.” 

So  far  things  are  merely  reduced  to  compounds, 
and  the  opinions  of  these  great  men  accord  ;  but 
Sir  Humphry  farther  says,  “  If  any  fresh  vege¬ 
table  matter  which  contains  sugar,  mucilage,  starch, 
or  other  of  the  vegetable  compounds  soluble  in 
water,  be  moistened  and  exposed  to  air,  at  a 
temperature  of  from  50  to  80,  oxygene  will  soon 
be  absorbed  and  carbonic  acid  formed,  heat  will 
be  produced,  and  elastic  fluids,  principally  car¬ 
bonic  acid,  gaseous  oxyde  of  carbon,  and  hydro¬ 
carbonate  will  be  evolved,  a  dark  coloured  liquid 
of  a  slight  sour,  or  bitter  taste,  will  likewise  be 
formed  ;  and  if  the  process  be  suffered  to  continue 
for  a  time  sufficiently  long,  nothing  solid  wall  re¬ 
main  except  earthy  and  saline  matter,  coloured 
black  by  charcoal. 

“  Animal  matters  are  in  general  more  liable  to 
decompose  than  vegetable  substances,  oxygene  is 
absorbed,  and  carbonic  acid  and  ammonia  formed. 
In  the  process  of  their  putrefaction  they  produce 


2(>  ON  THE  FOOD  OF  PLANTS. 

compound  elastic  fluids  and  likewise  azote  ;  they 
afford  dark  coloured  acid  and  oily  fluids,  and 
leave  a  residuum  of  salts  and  earths  mixed  with 
a  calcareous  matter,  the  ammonia  given  off  from 
animal  compounds  in  putrefaction,  may  be  con¬ 
ceived  to  be  formed  at  the  time  of  their  decompo¬ 
sition,  by  the  combination  of  hydrogene  and 
azote;  except  this  matter,  the  other  products  of 
putrefaction  are  analogous  to  those  afforded  by 
the  fermentation  of  vegetable  substances,  and  the 
soluble  substances  formed,  abound  in  the  elements 
which  are  the  constituent  parts  of  vegetables,  in 
carbon,  hydrogene,  and  oxygene.” 

Again,  “  The  circumstances  necessary  for  the 
putrefaction  of  animal  substances,  are  similar  to 
those  required  for  the  fermentation  of  vegetable 
substances,  a  temperature  above  the  freezing 
point,  the  presence  of  w’ater  and  the  presence  of 
oxygene,  at  least  in  the  first  stage  of  the  process.” 
He  likewise  says,  “  It  is  probable  that  as  yet  we 
are  not  acquainted  with  any  of  the  true  elements 
of  matter.” 

It  however  appears  that  both  animal  and  vege¬ 
table  matters  are  reducible  to  the  same  principles, 
and  so  far  simplified  as  to  be  clearly  capable  of 
the  different  combinations  required  to  reproduce 
and  sustain  both  animals  and  vegetables. 

Kirwan  observes,  “Hence  we  see  on  the  last 
analysis  the  only  substances  common  to  the  grow- 


ON  THE  FOOD  OF  PLANTS.'  27 

ing  vegetables,  and  the  soils  in  which  they  grow,  are 
water,  coal,  different  earths  and  salts:  these  there¬ 
fore  are  the  true  Food  of  Vegetables;  to  them  we 
should  also  add,  fixed  air,  though  by  reason  of  its 
decomposition  it  may  not  be  distinctly  found  in 
them,  or  at  least  not  distinguishable  from  that 
newly  formed  during  their  decomposition.” 

Sir  Humphry  adds,  “  Vegetable  and  animal 
substances  deposited  in  the  soil,  as  shewn  by  uni¬ 
versal  experience,  are  consumed  during  the 
process  of  vegetation,  and  they  can  only  nourish 
the  Plant  by  affording  solid  matter  capable  of 
being  dissolved  by  the  fluids  in  the  leaves  of  vege¬ 
tables  ;  but  such  parts  of  them  as  are  rendered 
gaseous  and  that  pass  into  the  atmosphere,  must 
possess  a  comparative  small  effect,  for  gases  soon 
become  diffused  through  the  mass  of  the  sur¬ 
rounding  air. 

“  The  great  object  in  the  application  of  ma¬ 
nures  should  be  to  make  it  afford  as  much  soluble 
matter  as  possible  to  the  Roots  of  the  Plant,  and 
that  in  a  slow  and  gradual  manner,  so  that  it  may 
be  entirely  consumed  in  forming  its  sap  and  or¬ 
ganized  parts.” 

So  far  the  component  parts  of  the  Food  of 
Plants  seem  to  be  generally  understood  and  ad¬ 
mitted;  and  on  the  medium  of  its  application  and 
consumption,  Kirwan  observes,  “  The  agency  of 
water  in  the  process  of  vegetation,  has  not  till  of 
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late  been  distinctly  perceived  :  Dr.  Hales  has 
shewn,  that  in  the  summer  months  a  sun-flower 
weighing  three  pounds  averdupois,  and  regularly 
watered  every  day,  passed  through  it  or  perspired 
22  oz.  each  day,  that  is,  half  its  weight.  Dr. 
Woodward  found  that  a  sprig  of  common  spear¬ 
mint,  a  Plant  that  thrives  best  in  moist  soils, 
weighing  only  28.25  grs.  passed  through  it  3004 
grs.  in  77  days,  between  July  and  October,  that 
is  somewhat  more  than  its  whole  weight  each  day. 
He  did  more,  for  he  found  that  in  that  space  of 
time  the  Plant  increased  17  grs.  in  weight,  and 
yet  had  no  other  food  but  pure  rain  water,  but 
he  also  found  that  it  increased  more  in  weight 
when  it  lived  on  spring  water,  and  still  more 
when  its  food  was  Thames  water.  Secondly,  that 
the  water  they  thus  pass,  nourishes  them  merely 
as  water,  without  taking  any  foreign  substance 
into  account,  for  3.000  grs.  of  rain  water,  in 
Dr.  Woodward’s  experiment,  afforded  an  increase 
of  17  grs.,  whereas  by  Margraaf’s  experiments 
57d0  grs.  of  that  water  contain  only  fd  of  a  grain 
of  earth  :  but,  Thirdly,  it  also  follows  that  water 
contributes  still  more  to  the  nourishment  of  Plants, 
besides  the  service  it  renders  them  in  distributing 
the  nutritive  parts  throughout  the  whole  structure, 
forming  itself  a  constituent  part  of  all  of  them 
may  be  understood  from  modern  experiments. 
Dr.  Ingenhouz  and  M.  Senebier  have  shewn  that 
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the  leaves  of  Plants  exposed  to  the  sun  produced 
pure  air.  Now  water  has  of  late  been  proved  to 
contain  about  87  per  cent,  of  pure  air,  the  re¬ 
mainder  being  inflammable  air  ;  water  is  then 

DECOMPOSED  BY  THE  ASSISTANCE  OF  LIGHT 
WITHIN  THE  VEGETABLE,  ITS  INFLAMMABLE 
PART  IS  EMPLOYED  IN  THE  FORMATION  OF 
OILS,  RESINS,  GUMS,  &C.  ITS  PURE  AIR  IS 
PARTLY  APPLIED  TO  THE  PRODUCTION  OF 
VEGETABLE  ACIDS*  AND  PARTLY  EXPELLED  AS 
EXCREMENT.” 

This  last  Theory  will  be  found  to  harmonize 
with  every  practical  observation,  and  must  form 
the  groundwork  of  every  system  of  Horticulture, 
arranged  on  demonstrative  principles  that  can  be 
expected  to  be  supported  with  success. 

Kirwan  further  states,  “  To  Mr.  Hazenfraz  we 
owe  the  discovery,  that  coal  is  an  essential  ingre¬ 
dient  in  the  food  of  all  vegetables;  though  hi- 
herto  little  attended  to,  it  appears  to  be  one  of  the 
primeval  principles,  as  ancient  as  the  present 
constitution  of  our  globe,  for  it  is  found  in 
fixed  air,  of  which  it  constitutes  above  one  fourth 
part,  and  fixed  air  exists  in  lime  stones  and 
other  substances  which  date  from  the  first  origin 
of  things. 

“  Coal  not  only  forms  the  residuum  of  all  ve¬ 
getable  substances  that  have  undergone  a  slow 
and  smothered  combustion,  that  is,  to  which  the 
free  access  of  air  has  been  prevented,  but  also  of 
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all  putrid  vegetable  and  animal  bodies,  hence  it  is 
found  in  vegetable  and  animal  manures  that  have 
undergone  putrefaction,  and  is  the,  true  basis  of 
their  ameliorating  powers;  if  the  water  that  passes 
through  a  putrefying  dunghill  be  examined,  it 
will  be  found  of  a  brown  colour;  and  if  subjected 
to  evaporation,  the  principal  parts  of  the  residuum 
will  be  found  to  consist  of  coal :  all  soils  steeped 
in  water  communicate  the  same  colour  to  it,  in 
proportion  to  their  fertility,  and  this  water  being 
evaporated,  leaves  also  a  coal,  as  Hazenfraz  and 
Fourcroy  attest.” 

Sir  Humphry  Davy  says,  “  No  substance  is 
more  necessary  to  Plants  than  carbonaceous  mat¬ 
ter,  and  if  this  cannot  be  introduced  into  the 
organs  of  Plants,  except  in  a  state  of  solution, 
there  is  every  reason  to  suppose  that  other 
substances  less  essential  will  be  in  the  same 
case.  I  found  by  some  experiments  made  in 
1804,  that  Plants  introduced  into  strong  solutions 
of  sugar,  mucilage,  tanning  principle,  jelly  and 
other  substances  died,  but  that  Plants  lived  in  the 
same  solutions  after  they  had  fermented.  At 
that  time  I  supposed  that  fermentation  was  ne¬ 
cessary  to  prepare  the  Food  of  Plants ,  but  I 
have  since  found  that  the  deleterious  effects  of 
the  recent  vegetable  solutions  were  owing  to  their 
being  too  concentrated,  in  consequence  of  which , 
the  vegetable  organs  were  wholly  clogged  with 
solid  matter ,  and  the  transpiration  of  the  leaves 
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prevented;  the  beginning  of  June  in  the  next 
year,  I  used  solutions  of  the  same  substances, 
but  so  much  diluted  that  there  was  only  about 
one  two-hundredth  part  of  solid  vegetable  matter 
in  the  solutions,  Plants  of  Mint  grew  luxuriantly 
in  all  those  solutions,  but  least  so  in  that  of  as¬ 
tringent  matter  ;  I  watered  some  spots  of  grass 
in  a  garden  with  the  different  solutions  of  jelly, 
sugar  and  mucilage,  which  grew  most  vigorously, 
and  that  watered  with  the  solution  of  tanning 
principle  grew  better  than  that  watered  with  com¬ 
mon  water,” 

This  experiment  certainly  shews  the  fertilizing 
powers  of  those  vegetable  substances,  but  as  the 
decomposition  of  such  substances,  spontaneously 
takes  place  in  so  short  a  time,  I  think  it  most 
probable,  that  Sir  Humphry’s  first  idea  was  a 
correct  one,  and  that  they  were  reduced  by  fer¬ 
mentation,  to  the  common  state  of  manures,  before 
they  became  applicable,  and  that  with  the  con¬ 
centrated  solutions,  the  accumulated  gas  result¬ 
ing  from  the  fermentation,  destroyed  the  vege¬ 
tables. 

Kirwan  remarks,  “  Vegetables  not  only  require 
Food,  but  that  this  Food  be  duly  administered  to 
them,  a  surfeit  being  as  fatal  to  them  as  absolute 
privation.” 

And  further,  “  Hazenfraz  and  Fourcroy  attest, 
that  sharings  of  wood  being  left  in  a  moist  place 
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for  nine  or  ten  months,  began  to  receive  the  fer¬ 
mentative  motion,  and  being  then  spread  on  land, 
putrefied  after  some  time  and  proved  an  excellent 
manure.  Coal  however  cannot  produce  its  bene - 
ficial  effects ,  but  inasmuch  as  it  is  soluble  in 
water ,  the  means  of  rendering  it  soluble  are  not 
as  yet  well  ascertained,  nevertheless  it  is  even  now 
used  as  a  manure  and  with  good  effect. 

In  truth,  the  fertilizing  power  of  putrid  animal 
and  vegetable  substances  were  pretty  fully  known 
even  in  the  remotest  ages,  but  most  Speculatists 
have  hitherto  attributed  them  to  the  oleaginous, 
mucilaginous,  or  saline  particles  then  developed, 
forgetting  t:  t  land  is  fertilized  by  paring  and 
burning,  a though  the  oleaginous  and  mucilaginous 
particles  are  thereby  consumed  or  reduced  to  a 
coaly  and  the  quantity  of  mucilage,  oil  or  salt  in 
fertile  land  is  so  small,  that  it  could  not  contribute 
the  1000th  part  of  the  weight  of  any  vegetable, 
whereas  coal  is  not  only  supplied  by  the  land,  but 
also  by  fixed  air  combined  with  the  earths,  and  also 
by  that  which  is  constantly  let  loose  by  various 
processes ,  and  soon  precipitates  by  superiority  of 
its  specif  c  gravity ,  and  is  then  condensed  in,  or 
mechanically  absorbed  by  soils ,  or  contained  in 
dew.” 

This  corroborates  my  preceding  observations, 
and  exhibits  a  difference  in  the  opinions  of 
those  authors,  but  it  is  of  no  great  importance,  as 
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Sir  Humphry  Davy  also  says,  “  Mucilaginous, 
gelatinous,  saccharine,  oily  and  extractive  fluids, 
and  solution  of  carbonic  acid  in  water,  are  sub¬ 
stances  that  in  their  unchanged  states  contain 
almost  all  the  principles  necessary  for  the  life  of 
plants ;  but  there  are  few  cases  in  which  they  can 
be  applied  as  manures  in  their  pure  forms,  and 
vegetable  manures  in  general  contain  a  great 
excess  of  fibrous  and  insoluble  matter,  which 
must  undergo  chemical  changes  before  they  be¬ 
come  the  Food  of  Plants.” 

On  earths  Kirwan  says,  “  The  next  most  im¬ 
portant  ingredient  to  the  nourishment  of  plants  is 
earth,  and  of  the  different  earths  the  calcareous 
seems  the  most  necessary,  as  it  is  contained  in  rain 
water,  and  absolutely  speaking  many  plants  may 
grow  without  imbibing  any  other.  M.  Ruckert 
is  persuaded  that  earth  and  watei\  in  proper 
\ proportions ,  form  the  sole  nutriment  of  plants. 
But  M.  Giobert  has  clearly  shewn  the  contrary  ;  for 
having  mixed  pure  earth  of  alum,  silex,  calcareous 
earth  and  magnesia  in  various  proportions,  and 
moistened  them  with  water,  he  found  that  no 
grain  would  grow  in  them,  but  when  they  were 
moistened  with  water  from  a  dunghill,  corn  grew  in 
them  prosperously — hence  the  necessity  of  the 
carbonaceous  principle  is  apparent.” 

He  also  says,  “  Earths  cannot  enter  into 
plants  but  in  a  state  of  solution,  or  at  least  only 
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when  suspended  in  water  in  a  state  of  division  as 
minute  as  if  they  really  had  been  dissolved  ;  that 
siliceous  earths  may  be  suspended  in  such  a  state 
of  division  appears  from  various  experiments, 
particularly  those  of  Bergman,  who  found  it  thus 
diffused  in  the  purest  waters  of  Upsal ;  and  it  is 
equally  certain  that  it  enters  copiously  into  vege¬ 
tables.  Both  his  experiments,  as  especially  those  of 
Made,  establish  this  point  beyond  contradiction. 
Argillaceous  earth  may  also  be  so  finely  diffused  as 
to  pass  through  the  best  of  filtres ;  so  also  may 
calx,  as  appears  from  the  quantity  Margraaf 
found  in  the  purest  rain  water.” 

On  this  part  of  the  subject  after  reciting  a 
number  of  experiments,  Sir  Humphry  Davy  ob¬ 
serves,  “  The  general  results  of  this  experiment 
are  very  much  opposed  to  the  idea  of  the  compo¬ 
sition  of  the  earths  by  plants,  from  any  of  the 
elements  found  in  the  atmosphere  or  in  water.” 

He  also  says,  “  As  the  evidence  on  the  sub¬ 
ject  now  stands,  it  seems  fair  to  conclude  that  the 
different  earths  and  saline  substances  found  in 
the  organs  of  plants,  are  supplied  by  the  soils  in 
which  they  grow,  and  in  no  cases  composed  by 
new  arrangements  of  the  elements  in  air  or  water.” 

Here  again  is  a  difference  in  the  opinion  of 
those  great  chemists,  but  as  it  may  be  considered 
as  theoretical,  it  is  of  little  importance ;  the  grand 
principle  seems  admitted  to  be  demonstrated,  viz. 
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that  earths  are  a  necessary  ingredient  in  the  com¬ 
position  of  plants,  that  no  substance  can  be  taken 
into  the  system  but  in  a  state  of  solution,  and 
that  all  the  earths,  siliceous,  calcareous  and  argil¬ 
laceous,  are  not  only  capable  of  solution,  but  are 
contained  in  all  waters  in  the  common  state. 

Carbonic  acid  seems  also  to  be  considered  as  an 
essential  article  of  Food ;  and  Kirwan  further  re¬ 
marks  on  this  subject — 

tc  That  plants  do  not  thrive ,  but  most  fre¬ 
quently  perish ,  token  surrounded  by  an  atmo¬ 
sphere  of  fixed  air,  has  long  been  observed  by 
that  great  explorer  of  the  most  hidden  processes  of 
nature,  Dr.  Priestly;  but  that  fixed  air,  imbibed 
by  the  roots ,  is  favorable  to  their  growth,  seems 
well  established  by  the  experiments  of  Dr.  Per¬ 
ceval  of  Manchester,  and  fully  confirmed  by  those 
of  M.  Ruckert.  This  last  mentioned  pnilosopher 
planted  two  beans  in  pots  of  equal  dimensions, 
filled  with  garden  mould ;  the  one  was  watered 
almost  daily  with  distilled  water,  the  other  with 
water  impregnated  with  fixed  air,  in  the  propor¬ 
tion  of  half  a  cubic  inch  to  an  ounce  of  water; 
both  were  exposed  to  all  the  influence  of  the  atmo¬ 
sphere  except  rain — the  bean,  treated  with  aerated 
water,  appeared  overground  nine  days  sooner  than 
that  moistened  with  distilled  water,  and  pro¬ 
duced  £5  beans,  whereas  the  other  pot  produced 
only  15;  the  same  experiment  was  made  with 
d  £ 
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stock  July  flowers  and  other  plants  with  equal 
success.  The  manner  in  which  fixed  air  acts  in 
promoting  vegetation  seems  well  explained  by 
Senebier ;  he  first  discovered  that  fresh  leaves 
exposed  to  the  sun  in  spring  water,  or  water 
slightly  impregnated  with  fixed  air,  always  pro¬ 
duce  pure  air  as  long  as  this  impregnation  lasts ; 
but  as  soon  as  it  is  exhausted,  or  if  the  leaves  be 
placed  in  water  out  of  which  this  air  has  been 
expelled  by  boiling,  they  no  longer  afford  pure 
air,  from  whence  he  infers,  that  fixed  air  is 
decomposed ,  its  carbonic  principle  retained  by  the 
plant ,  and  its  pure  air  is  expelled .  It  appears  to 
me  also ,  by  acting  as  a  stimulant}  to  help  the  de¬ 
composition  ofi  the  water .  Hazenfraz,  indeed, 
denies  its  decomposition;  but  his  arguments  do 
not  appear  to  me  conclusive,  for  reasons  too 
tedious  and  technical  to  mention  here.” 

Sir  Humphry  Davy  admits  that  the  presence 
of  fixed  air  is  necessary  to  preserve  health  and 
sustain  the  vigorous  growth  of  plants,  but  he 
seems  to  consider  it  more  as  a  necessary  sus¬ 
tenance  to  be  taken  into  the  system  by  the  leaves, 
than  as  Food  by  the  Roots . 

He  says,  “  When  a  growing  plant,  the  roots 
of  which  are  supplied  with  a  proper  nourishment, 
is  exposed  in  the  presence  of  solar  light,  to  a  given 
quantity  of  atmospheric  air,  containing  its  due 
proportion  of  carbonic  acid,  the  carbonic  acid 
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after  a  certain  time  is  destroyed,  and  a  certain 
quantity  of  oxygene  is  found  in  its  place  ;  if  new 
quantities  of  carbonic  acid  gas  be  supplied,  the 
same  result  occurs,  so  that  the  carbon  is  added  to 
plants ,  from  the  air,  by  the  process  of  vegetation 
in  sunshine ,  and  oxygene  is  added  to  the  atmo¬ 
sphere He  adds,  “  This  circumstance  is  proved 
by  a  number  of  experiments  made  by  Drs.  Priestly, 
Ingenhouzand  Woodhouse,  andM.T.de  Saussure, 
many  of  which  I  have  repeated  with  similar  re¬ 
sults.  The  absorption  of  carbonic  acid  gas ,  and 
the  production  of  oxygene,  are  performed  by  the 
leaf  And  leaves  recently  separated  from  the 
tree,  effect  the  change,  when  confined  in  portions 
of  air  containing  carbonic  acid,  and  absorb  car¬ 
bonic  acid  and  produce  oxygene,  even  when 
immersed  in  water  holding  carbonic  acid  in 
solution.” 

The  opinion  that  fixed  air  is  consumed  by 
plants,  seems  to  be  unanimous,  and  to  those  who 
believe  in  the  doctrine  of  the  circulation  of  the 
sap,  it  may  appear  necessary  to  support  their 
theory,  that  the  carbonic  acid  should  be  absorbed 
by  the  leaves.  But  Kirwan’s  observations  do  not 
lead  us  to  conclude  that  it  is  at  all  necessary  that 
the  leaves  should  possess  such  powers,  and  I  shall 
hereafter  endeavour  more  clearly  to  shew  that  this 
is  the  fact,  when  treating  of  the  leaves  of  plants. 
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ARRANGEMENT 

OF 

CHEMICAL  PRINCIPLES  AND  PRACTICAL  DEDUCTIONS. 


Although  this  subject  has  engaged  the  attention 
of  so  many  eminent  philosophers,  none  of  them 
appear  to  have  established  a  theory,  that  will  gene¬ 
rally  accord  with  actual  observation,  or  from 
which  we  can  form  a  scientific  arrangement  of 
practical  rules;  but  the  following  elementary 
principles,  which  are  generally  admitted,  enable  us 
to  trace  effects,  ascertain  causes,  and  to  draw  con¬ 
clusions,  that  will  be  found  applicable  to  every  ex¬ 
isting  case  or  posiiive  result. 

All  things  that  constitute  animated  nature,  are 
reducible  to  the  same  primitive  or  elementary 
principles,  viz.  oxygene,  hydrogene,  nitrogene, 
carbon  and  earth.  The  three  first  are  permanent 
elastic  fluids,  the  fourth  a  permanent  substance  ; 
and  although  the  earths  are  proved  by  Sir  Hum¬ 
phry  Davy,  to  be  compounds  of  highly  inflam¬ 
mable  metals  and  oxygene,  it  does  not  appear 
that  they  are  found  in  any  other  state,  than  as 
such  compounds,  in  vegetables  or  animals,  nor  that 
it  is  necessary  they  should  be  further  subdivided, 
either  for  the  reproduction,  or  sustenance,  of  vege- 
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tables  or  animals.  I  shall  therefore  take  the 
liberty,  in  the  arrangement  of  my  system,  to  con¬ 
sider  the  earths  as  elementary  principles. 

Oxygene  is  the  vital  air  of  life,  the  principle  of 
combustion,  and  the  vehicle  of  heat,  the  pure  air  of 
Kirwan. 

Hydrogene  is  the  basis  of  inflammable  air,  and 
is  the  lightest  of  all  ponderable  things,  the  inflam¬ 
mable  air  of  Kirwan. 

Nitrogene,  or  azote,  is  the  opposite  of  oxygene, 
and  is  incapable  of  supporting  combustion  and 
animal  life. 

Carbon  is  the  basis  of  common  charcoal,  divested 
of  all  its  impurities. 

Atmospheric  air  is  compounded  of  the  two  dif¬ 
ferent  permanent  substances,  oxygene  and  nitro¬ 
gene,  in  certain  proportions,  rendered  aerial  by  the 
expansive  power  of  heat. 

Water  is  composed  or  formed  of  hydrogene  and 
oxygene  in  certain  proportions,  and  in  its  common 
state,  always  holds  a  portion  of  earth  in  a  state  of 
solution,  and  generally  of  carbon  also. 

Vegetable  substances  are  reducible  to  oxygene, 
nitrogene,  carbon  and  earth. 

Animal  substances  are  reducible  to  oxygene, 
hydrogene,  nitrogene,  carbon  and  earth. 

With  these  elementary  principles  in  view,  trac¬ 
ing  the  composition  and  decomposition  of  ani¬ 
mals  and  vegetables,  it  will  clearly  appear,  that 
matter,  in  the  general  composition  and  continua- 
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tion  of  the  world,  is  indestructrible,  and  as  far  as 
we  are  enabled  to  comprehend,  that  the  animal 
and  vegetable  parts,  are  continued  and  sustained 
by  transmutation,  and  that  the  general  process  of 
nature,  is  to  create  or  compose,  by  destroying  or 
decomposing. 

Thus  animals  forming  the  superior  part  of  the 
creation,  are  endowed  with  the  powers  of  destroy¬ 
ing,  masticating,  digesting  and  decomposing,  the 
substance  of  both  animals  and  vegetables. 

Vegetables,  which  are  more  delicately  formed, 
seem  peculiarly  designed  to  act  in  unison  with 
animals,  in  continuing  the  animated  world,  by 
bringing  the  divided  substances  again  into  action 
and  union. 

Animals  devour  both  animals  and  vegetables  to 
support  themselves,  and  by  this,  they  are  at  the 
same  time  made  instrumental  in  preparing  the 
Food  of  Plants,  by  the  decomposition  of  both  ani¬ 
mals  and  vegetables. 

From  the  peculiar  organization  of  vegetables, 
their  food  can  only  be  taken  up  in  a  state  of  liquid, 
and  water  is  the  only  vehicle  by  which  it  can  be 
administered. 

Whatever  therefore  constitutes  the  grand  in¬ 
vigorating  or  accumulating  principle  in  the  Food 
of  Plants,  must  be  reducible  to  a  soluble  state,  or 
be  held  in  solution.  Although  water,  in  its  pure 
state,  contains  hydrogene  and  oxygene  only,  as  it 
is  necessarily  brought  in  contact  with,  or  made  to 
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pass  through,  animal  and  vegetable  substances, 
which  are  always  scattered  over  the  surface  or 
contained  in  the  soil,  before  it  can  come  within 
reach  of  the  roots,  it  dissolves  and  carries  with  it 
the  carbonaceous  and  earthy  matter. 

Plants  possess  the  power  of  decomposing  water, 
and  in  the  composition  of  their  own  various  sub¬ 
stances,  of  retaining  and  applying  the  carbon, 
hydrogene  and  earth,  and  a  portion  of  oxygene, 
and  at  the  same  time  of  emitting  the  superfluous 
oxygene  as  excrementitious. 

Animals  by  respiration,  decompose  the  atmo¬ 
spheric  air,  retaining  the  oxygene,  and  emitting  the 
nitrogene. 

Animals  and  vegetables,  when  deprived  of  life 
and  left  to  spontaneous  decay,  are  decomposed  by 
fermentation,  and  by  this  process,  carbon  and  earth 
are  deposited,  and  oxygene,  which  is  increased  by 
absorption  or  attraction,  is  disposed  of,  by  part 
forming  carbonic  oxyde,  and  part  carbonic  acid 
gas ;  the  hydrogene  and  nitrogene  are  ^emitted  as 
simple  gas,  or  united  as  ammonia. 

Carbonic  acid  gas,  or  fixed  air,  is  formed  by  a 
certain  portion  of  carbon  being  dissolved  and  held 
in  solution  or  combination  by  oxygene,  and  is 
more  ponderous  than  atmospheric  air. 

These  elements,  being  thus  separated,  are  again 
combined  by  the  various  processes  of  nature. 

By  the  combustion  of  electricity,  the  oxygen 
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gas,  emitted  by  vegetables,  and  the  hydrogene 
gas  by  putrescent  animal  and  vegetable  matter, 
are  united  and  form  water. 

By  natural  affinity,  oxygene  gas  is  combined 
with  the  nitrogene  gas  thrown  up  by  the  respira¬ 
tion  of  animals,  and  atmospheric  air  formed. 

Carbonic  acid  gas  from  its  density,  is  readily 
brought  in  contact  with  calcareous,  carbonaceous, 
and  metallic  substances,  and  also  with  water,  and 
by  these  absorbed  or  decomposed. 
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ON  THE 

COMPOSITION  OF  SOILS 

AND  THE  AGENCY  OF  THE  EARTHS  IN  VEGETATION. 

Although  the  Earth  is  in  fact  a  variable  com¬ 
pound,  as  it  respects  vegetation,  we  need  not 
pursue  it  farther  than  the  following  simple  division, 
•viz.  Calx,  or  the  calcareous  principle ;  Silex,  or 
the  silicious;  Clay,  or  the  argillaceous;  Magnesia, 
or  magnesian ;  and  Carbon,  the  carbonaceous, 
or  as  it  is  commonly  called  Mould. 

The  first  four  substances  are  what  Miller  properly 
calls  the  containing  part  or  body,  bed  or  couch, 
and  the  fifth  substance,  or  mould  (which  is  the 
result  of  decayed  animal  and  vegetable  matter) 
the  part  contained. 

It  is  clearly  proved  that  neither  of  the  four  sub¬ 
stances,  calx,  clay,  magnesia,  or  silex,  in  a  pure 
state,  whether  separate  or  combined,  will  support 
a  plant ;  and  the  vegetative  power  of  every  part 
of  the  earth  is  determined  by  the  quantity  of 
mould,  or  animal  and  vegetable  matter  it  contains. 

Earth  is  proved  to  be  an  essential  part  of  vege¬ 
tables  ;  but  the  quantity  discovered  in  them  is  so 
small,  and  of  such  a  nature,  as  to  be  contained  in 
and  conveyed  by  water. 
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Too  great  an  accumulation  or  concentration  of 
vegetable  and  animal  matter,  or  mould,  renders 
it  as  a  soil,  unfit  for  the  propagation  and  suste¬ 
nance  of  most  vegetables  :  we  therefore  find  it  is 
in  the  course  of  nature,  divided  and  diluted,  by  the 
intervention  and  admixture  of  the  other  primitive 
substances,  and  in  this  state  or  combination,  it 
forms  what  is  called  loam. 

Every  part  of  the  surface  of  the  globe,  that  sup¬ 
ports  vegetables,  consists  of  an  admixture  or 
covering  of  loam,  of  greater  or  less  depth,  and  the 
depth  and  proportion  of  the  admixture,  the  de¬ 
gree  of  exposure  to  the  sun  and  air,  and  the 
nature  of  the  substrata,  determine  the  produce  of 
the  general  substance  or  soil. 

It  is  a  very  general  opinion  that  carbonic  acid 
gas,  or  fixed  air,  constitutes  the  principal  Food  of 
Plants,  but  this  is  not  demonstrated.  Carbonic 
acid  gas,  which  is  composed  of  carbon  held  in 
solution  by  a  large  portion  of  oxygene,  is  no 
doubt  constituted  of  the  two  grand  principles  of 
vegetation ;  but  it  does  not  appear  to  me  pro¬ 
bable  or  necessary  that  it  should,  in  a  combined  or 
gaseous  state,  be  applicable  as  Food ;  but  being 
decomposed  by  calcareous  earths,  the  acid  neutra¬ 
lized,  or  the  superabundant  oxygene  withdrawn, 
by  forming  some  other  union,  and  the  carbon 
united  with  water,  it  is  then  converted  into  Food. 

It  may  perhaps  be  necessary  that  carbon  should 
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be  reduced  to  the  same  state,  as  when  capable  of 
uniting  with  oxygene  to  form  carbonic  acid  gas, 
before  it  can  be  held  in  solution  by  water,  and 
consumed  and  appropriated  by  plants. 

Every  observation  proves  that  a  superabun¬ 
dance  of  oxygene  is  detrimental  to  plants ;  it  is 
also  certain,  that  the  formation  and  omission  of 
carbonic  acid  gas,  either  by  the  soil  or  the  plant, 
reduces  its  prolificacy. 

The  most  fertilizing  manures,  are  found  to  be 
such  as  are  produced  from  the  decomposition  of 
animal  and  vegetable  matter,  by  such  processes  as 
oppose  or  prevent  the  formation  of  carbonic  acid 
gas. 

Without  an  excess  of  water  in  a  continued 
state,  carbon  stops  short  of  that  degree  of  oxy¬ 
genation,  which  is  essential  to  form  it  into  an  acid, 
and  is  then  said  to  be  converted  into  carbonic 
oxyde,  and  this  appears  to  me  to  be  the  state  in 
which  it  is  most  convertible  to  the  Food  of  Plants ; 
hence  we  find,  that  stagnant  water  is  detrimental 
to  Plants. 

Unless  the  soil  be  previously  charged  with  a  suf¬ 
ficient  quantity  of  alkali  or  acid,  to  neutralize  each 
other,  or  be  so  subdivided,  by  the  intervention  of 
the  siliceous  and  calcareous  earths,  as  to  oppose 
concentration,  the  addition  of  either,  makes  a  soil 
sterile,  and  detrimental  to  vegetation. 
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Fermented  !iqnors,  such  as  beer,  containing  a 
great  quantity  of  fixed  air,  or  carbonic  acid  gas, 
when  applied  to  the  roots  of  plants  in  a  common 
soil,  retards  and  obstructs  their  growth ;  and 
stronger  acids,  such  as  the  acetous  or  vinegar, 
brought  into  immediate  contact  with  the  roots, 
destroy  vegetable  life. 

It  is  observed  that  Plants,  when  growing  in  the 
shade,  give  out  carbonic  acid  gas,  but  when  ex¬ 
posed  to  the  rays  of  the  sun,  they  give  out  oxygene 
only;  by  this  we  are  not  to  conclude,  that  carbonic 
acid  gas  has  been  taken  up  ready  formed,  by  the 
leaves  or  roots  as  food,  and  again  emitted  in  that 
state,  but  that  a  carbonaceous  solution  in  water,  is 
taken  up  as  food,  and  that  the  sun  enables  the 
Plant  to  digest  and  apply  this  food  to  its  various 
uses,  which  consists  of  water  holding  in  solution 
earth  and  carbon ;  and  thus,  by  facilitating  the 
escape  of  oxygene,  prevents  the  formation  of  car¬ 
bonic  acid  gas,  and  the  consequent  loss  of  its  car¬ 
bon,  its  grand  material ;  and  when  the  sun  is  ex¬ 
cluded,  the  decomposition  or  digestion  is  incom¬ 
plete ;  the  food  is  then  expelled  undigested,  as 
carbonic  acid,  and  the  Plant  becomes  weak,  un¬ 
healthy  and  diseased. 

Carbon  cannot  be  produced  by  art  in  a  state  of 
purity,  without  the  application  of  excessive  heat 
approaching  to  fire ;  and  there  appears  good  rea- 
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son  to  suppose,  that  it  cannot  be  prepared  to  ad¬ 
mit  of  the  required  solution  in  water,  or  be  reduced 
to  a  state  fit  for  the  Food  of  Plants,  without  the 
aid  of  the  sun’s  rays,  digestion  in  the  bowels  of  ani¬ 
mals,  the  heat  consequent  to  fermentation,  or  fire; 
for  we  find,  that  animal  or  vegetable  substances 
buried  in  an  organized  state,  and  decomposed 
under  the  earth,  furnish  very  little  wholesome 
Food  for  Plants,  whilst  excluded  from  the  sun, 
fire,  &c.;  but  being  at  any  period  afterwards,  ex¬ 
posed  to  the  action  of  the  sun  and  air,  or  brought 
in  contact  with  such  heat,  with  calcareous  earths, 
or  with  absorbent,  and  caustic  substances,  formed 
by  fire,  they  are  reduced  to  a  state,  to  fertilize  the 
earth,  or  to  become  the  Food  of  Plants. 

By  the  urine  and  excrement  of  animals,  by  the 
application  of  fire  to  vegetable  and  animal  mat¬ 
ter,  and  by  exposing  it  to  the  sun,  and  an  excess 
of  water,  alkaline  salts  are  produced,  and  the 
natural  decomposition  of  animals,  and  vegetables, 
by  fermentation,  is  found  to  produce  acids,  car¬ 
bonic  acid  gas,  carburetted  hydrogene  gas,  am- 
moniacal  gas,  &c. ;  and  hence  it  is  supposed  by 
some,  that  these  form  the  grand  principle  of  food 
and  substance  of  vegetables,  but  it  is  proved,  that 
neither  alkaline  or  other  salts,  nor  acids,  will  of 
themselves,  sustain  or  produce  an  increase  in 
Plants. 

Rank  and  gross  vegetables  are  sometimes  found 
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to  grow,  where  the  different  gases  are  emitted  m 
large  quantities,  and  appear  to  devour  the  solu¬ 
tions  of  decomposing  substances  in  tne  most  im¬ 
pure  state ;  this  is  clearly  demonstrative  in  the 
cabbage  tribe  when  grown  for  the  table,  and  par¬ 
ticularly  in  sea  kale ;  for  when  this  is  grown  in  a 
soil  richly  manured,  it  retains  so  strong  and  rank  a 
flavour,  as  to  be  scarcely  eatable  •  but  when  it  is 
grown  in  pure  loam,  or  in  a  soil  in  which  the 
manure  had  been  for  some  years,  it  is  sweet  and 
delicious. 

Such  Plants  as  grow  rapidly,  and  luxuriantly,  are 
generally  diseased,  and  seldom  prove  fructiferous. 
The  cause  is  obvious,  the  substances  which  afford 
the  gas,  are  in  union  with  a  large  portion  of  water, 
and  by  this,  a  large  supply  of  Food  for  Plants,  is 
furmshed,  but  it  is  in  such  a  state  or  proportion,  so 
diluted,  aqueous,  and  impure,  as  to  require  the  ex¬ 
posure  of  a  larger  surface  of  stalk  and  leaf,  to  the 
influence  of  the  sun  and  air  to  reduce  it  to  a 
fructiferous  state,  than  annual  Plants  can  sustain ; 
consequently  these  fall  to  the  ground. 

When  trees  and  shrubs  overshadow  themselves, 
the  rays  of  the  sun  are  excluded,  and  a  great  part 
of  the  carbon,  is  emitted  in  combination  with  the 
oxygene,  as  carbonic  acid  gas  ;  they  are  then  left  in 
a  debilitated  state,  and  devoid  of  the  needful 
stamina,  which  is  often  followed  by  disease, 
putrefaction  and  death. 
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A  soil  that,  by  exposure  to  the  sun  and  air,  or 
the  operation  of  fire,  or  by  being  composed  of  the 
calcareous,  siliceous  and  argilaceous  earths  in  due 
proportion,  is  so  constituted  as  to  modify  the 
decomposition  of  vegetable  and  animal  products, 
by  passing  off  superfluous  water,  and  preventing 
the  formation  and  escape  of  carbon,  as  carbonic 
acid  gas,  and  carbu retted  hydrogene  gas,  produces 
and  sustains  the  most  healthy  Plants,  and  renders 
them  most  prolific  in  seeds  and  fruits. 

In  addition  to  the  foregoing  comments  it  may 
be  remarked,  that  Jethro  Tull,  in  his  treatise  on 
Horse  Hoeing,  published  in  1 733,  advanced  the  opi¬ 
nion,  that  minute  earthy  particles  supplied  the  whole 
nourishment  of  the  vegetable  world,  that  air  and 
water,  were  chiefly  useful  in  producing  these  par¬ 
ticles  from  the  land,  and  that  manures  acted  in  no 
other  way,  than  by  ameliorating  the  texture  of  the 
soil. 

And  VanHelmont,  in  1610,  believed  that  he  had 
proved,  by  decisive  experiments,  that  all  the  pro¬ 
ducts  of  vegetables  were  capable  of  being  gene¬ 
rated  by  water. 

It  is  demonstrable  that  an  immense  quantity  of 
water  is  raised  from  the  earth  by  evaporation ;  and 
in  conformity  with  this,  and  the  opinion  that  nou¬ 
rishment  is  absorbed  and  furnished  by  the  ieaves 
of  Plants,  and  from  them  conveyed  through  the 
system,  it  is  remarked  by  an  eminent  agriculturist 

E 


50  ON  THE  COMPOSITION  OF  SOILS,  &C. 

and  writer  of  the  present  day,  J.  C.  Curwen,  Esq. 
that  ploughing  and  stirring  up  the  earth  facilitates 
and  increases  such  evaporation,  and  that  when 
this  process  takes  place  among  Plants,  their 
growth  is  quickened  and  increased  by  the  vapour 
which  is  consumed  by  their  leaves ;  although  nei¬ 
ther  of  those  doctrines,  can  be  supported  by  de¬ 
monstration,  the  observations  of  these  eminent 
men  are  by  no  means  groundless,  but  well  worthy 
attention ;  for  notwithstanding  their  theories  or 
opinions  of  the  grand  operating  cause  are  falla¬ 
cious,  the  beneficial  effects  which  arise  from  the 
practical  application  of  their  favourite  processes 
in  the  general  cultivation  of  land,  are  undoubted. 

Van  Helinont’s  ideas,  that  all  the  products  of 
vegetables  were  capable  of  being  generated  by 
water  alone,  are  not  strictly  just ;  but  it  is  certain, 
that  without  water,  vegetables  cannot  grow ;  and 
indeed,  that  their  growth  is  entirely  dependent 
upon  the  supply  of  water  to  the  Roots. 

Jethro  Tull’s  opinion,  that  the  native  soil  in  it¬ 
self  contains  all  that  is  necessary  for  the  suste¬ 
nance  of  vegetables,  is  refuted  by  every  year’s 
experience  of  the  gardener  and  farmer ;  but  his 
method  and  principle  of  cultivation  will  always 
be  found  to  increase  fertility;  and  Mr.  Curwen’s 
conclusions,  that  the  vapours  arising  from  the 
soil,  when  stirred  up,  affords  additional  sustenance 
to  Plants,  by  being  absorbed  and  taken  into  the 
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system  by  the  leaves,  is  equally  fallacious ;  for  if 
such  be  the  case,  the  vapour  arising  from  the 
earth,  being  so  light  as  to  be  wafted  by  the  most 
gentle  current  of  air,  the  vegetables  growing  on 
the  land,  which  is  laying  alongside  that  which  is 
hoed  or  stirred  up,  must  be  benefited  ;  but  this 
is  not  found  to  be  so  ;  still  the  operation  is  un¬ 
doubtedly  beneficial. 

The  true  principles  upon  which  the  whole  is 
sustained,  appear  to  be  the  following: 

Water  holding  in  solution  certain  substances 
furnishes  the  sole  Food  of'  Plants. 

The  roots  of  Plants  having  extracted  and  con¬ 
sumed  that  part  of  water  which  is  adapted  to 
their  purpose,  the  residue  becomes  useless  and 
obnoxious,  and  unless  removed,  engenders  dis¬ 
ease. 

Therefore,  to  keep  up  a  constant  and  regular 
supply  of  food,  and  to  preserve  health,  a  change 
or  circulation  of  water  is  as  necessary  to  vege¬ 
tables,  as  a  circulation  or  change  of  air  is  to 
animals. 

Earth  by  itself,  (as  subject  to  the  influence  of 
cultivation)  is  in  no  other  respect  requisite  for 
the  sustenance  of  Plants  than  as  a  laboratory,  and 
bed  or  couch,  to  prepare  the  food,  and  for  the 
roots  to  range,  feed  and  repose  in. 

Earth  of  every  kind  is  capable  of  holding  a 
certain  portion  of  water  by  capillary  attraction, 
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and  according  to  its  texture,  of  admitting  a  rapid 
or  slow  passage  of  water  through  it. 

The  gravity  of  water  falling  on  the  surface  of 
the  earth  in  rain  or  otherwise,  occasions  its  des¬ 
cending  motion  or  filtration,  and  when  the  sur¬ 
face  is  heated  by  the  sun,  the  water  there,  is 
rarified,  raised  again,  and  passed  off  in  vapour  : 
and  thus  the  attraction  being  increased,  an  ascend¬ 
ing  motion  is  created. 

Water,  in  its  ascent  and  descent,  being  brought 
in  contact  with  the  carbonaceous  matter  contained 
in  the  earth,  dissolves  a  portion,  and  is  thereby 
replenished  with  the  food  required  for  the  suste¬ 
nance  of  vegetables,  and  thus  passing  among  the 
roots  it  is  distributed. 

It  is  demonstrated  by  analysis,  that  the  most 
fertile  soils  are  those  which  are  so  compounded 
as  to  admit  of  the  greatest,  most  minute  and  most 
immediate  division,  expansion  and  dissemination 
of  water  in  its  passage  through  them ;  and  which 
contain  a  sufficient  proportion  of  the  soluble  car¬ 
bonaceous  principle,  and  of  calcareous  earth,  to 
correct  acidity  and  putrefaction. 

And  consequently  the  most  effectual  modes  of 
making  all  soils  prolific,  must  be  such  as  produce 
and  sustain  those  essential  qualities. 

This  is  the  true  cause  of  the  benefits  resulting 
from  the  horse-hoeing  of  Tull  and  Mr.  Curwen. 

The  more  perfectly  divided  the  soil,  the  more 
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perfect  and  uniform  will  be  the  ascent  and  descent 
of  the  moisture ;  and  the  more  minutely  divided 
and  disseminated,  the  carbonaceous  or  grand  prin¬ 
ciple  of  fertility,  the  more  readily  dissolved  and 
incorporated  will  it  be  with  the  water,  and  the 
more  perfectly  prepared  and  brought  within  reach 
of  the  Roots  of  Plants. 

It  may  further  be  observed,  that  upon  those 
principles  rest  the  beneficial  results  of  the  agri¬ 
cultural  processes  of  draining,  irrigation,  calca¬ 
reous  dressings,  keeping  the  surface  clear  from 
weeds,  and  properly  exposing  it  to  the  action  of 
the  sun,  the  air,  &c. 

From  the  preceding  observations  we  must  also 
conclude,  that  not  only  the  composition  of  the 
bed  or  couch,  requires  particular  attention,  but 
that  the  nature  of  the  substrata  on  which  it  rests, 
is  of  very  material  importance:  if  this  be  so  con¬ 
stituted  and  formed,  as  to  retain  the  superfluous 
water,  and  occasion  it  to  stagnate  about  the  roots, 
it  will  produce  sterility,  disease  and  death;  and  if 
it  be  too  open  and  dry,  it  will,  by  permitting  the 
water  to  drain  off  too  rapidly,  and  by  its  incapa¬ 
city  to  retain  it,  rob  the  soil  of  its  carbonaceous 
principle,  and  render  it  sterile. 

No  doubt  that  with  vegetables  as  with  animals, 
the  quantity  and  quality  of  food,  and  tne  protec¬ 
tion  and  support  afforded,  determine  their  capa¬ 
city  and  produce;  therefore  in  the  course  of 
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cultivation,  all  arrangements  must  be  made  to  ac¬ 
cord  with  the  object  in  view  ;  and  in  this,  our  de¬ 
sires  must  conform  to  our  means ;  it  will  be 
wasteful  folly  to  provide  a  bed  or  couch*  and  food 
sufficient  for  a  large  tree,  when  we  have  space  or 
room  only  for  the  trunk,  branches,  &c.  of  a  small 
one,  and  the  reverse. 


i  O'  ? 
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ON  THE 

SAP  OF  TREES, 

ITS  RISE  AND  CIRCULATION. 


Upon  what  principles,  and  by  what  application 
of  power,  the  rise  of  the  Sap  from  the  roots,  and 
its  distribution  and  transformation  into  the  diffe¬ 
rent  parts  and  produce  of  the  Tree,  is  conducted, 
is  a  question  that  has  long  been  in  agitation,  and 
has  given  rise  to  much  speculation,  argument  and 
difference  of  opinion  among  the  learned. 

Many  describe  the  Sap  in  vegetables  as  circulat¬ 
ing,  like  the  blood  of  animals,  through  an  appro¬ 
priate  system  of  vessels,  whilst  others  deny  the 
possibility  of  such  circulation,  or  even  the  exist¬ 
ence  of  such  vessels. 

Bradley  says,  cc  The  many  curious  observations 
which  have  been  made  concerning  the  structure  of 
animal  bodies,  and  what  Dr.  Grew,Malpigius,  and 
myself  have  remarked,  in  the  structure  of  vege¬ 
tables,  may  ascertain  to  us  that  life,  whether  it 
be  animal  or  vegetable,  must  be  maintained  by  a 
due  circulation  and  distribution  of  juices  in  the 
bodies  they  are  to  support.”  And  proceeds  to 
explain  his  opinion,  “  That  the  Sap  circulates  in 
the  vessels  of  Plants,  much  after  the  same  man* 
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ner,  as  the  blood  doth  in  the  bodies  of  animals.* 
And  after  a  variety  of  abstruse  argument,  he 
says,  “  In  fine,  a  Plant  is  like  an  Alembic  which 
distils  the  juices  of  the  earth,  as  for  example,  the 
Roots  having  sucked  in  the  salts  of  the  earth,  and 
thereby  filled  itself  with  proper  juices  for  the 
nourishment  of  the  Tree,  these  juices  then  are  set 
in  motion  by  the  heat,  that  is,  they  are  made  to 
evaporate  into  steam,  as  the  matter  in  a  still  will 
do  when  it  begins  to  warm.  Now  as  soon  as  this 
steam  or  vapour  rises  from  the  root,  its  own  natu¬ 
ral  quality  carries  it  upwards  to  meet  the  air;  it 
enters  then  the  mouths  of  the  several  arterial 
vessels  of  the  Tree,  and  passeth  up  them  to  the 
top,  with  a  force  answerable  to  the  heat  that,  put 
it  in  motion:  by  this  means  it  opens  little  by  little, 
as  it  can  force  its  way,  the  minute  vessels,  which 
are  rolled  up  in  the  bud,  and  explain  them  by  de¬ 
grees  into  leaves;  thus  when  we  give  a  forcing  heat 
to  the  root  of  a  Plant,  it  grows  quicker  than 
when  it  has  only  a  moderate  heat;  but  as  every 
vapour  of  this  kind,  when  it  feels  the  cold,  will 
condense  and  thicken  into  water,  so  when  the 
vapour  which  I  mention  to  rise  through  the  arte¬ 
rial  vessels,  arrive  at  the  extreme  parts  of  them, 
i.  e.  the  buds  of  a  Tree,  it  there  meets  with  cold 
enough  to  condense  it  into  a  liquor,  as  the  vapour 
in  a  still  is  known  to  do  ;  in  this  form  it  returns 
to  the  root  down  the  vessels  which  do  the  office  of 
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veins,  lying  between  the  wood  and  the  inner  bark, 
leaving,  as  it  passeth  by,  such  parts  of  the  juices 
as  the  texture  of  the  bark  will  receive  and  require 
for  its  support.” 

Miller  says,  “  The  notion  of  the  circulation 
was  entertained  by  several  authors  much  about 
the  same  time,  without  any  communication  one 
to  another,  particularly  M.  Major,  a  physician  at 
Hamburgh,  M.  Peracelt,  Mariotte  and  Mal¬ 
pighi  ;  it  has  met  however  with  some  considerable 
opposers,  particularly  the  excellent  M.  Doddart, 
who  could  never  be  reconciled  to  it.” 

“  M.  Doddart,  instead  of  the  same  juices  going 
and  returning,  contends  for  two  several  juices, 
the  one  imbibed  from  the  soil,  digested  in  the 
root,  and  from  thence  transmitted  to  the  ex¬ 
tremes  of  the  branches  for  the  nourishment  of  the 
Plant ;  the  other  received  from  the  moisture  of 
the  air,  entering  in  at  the  extremes  of  the  branches, 
so  that  the  ascending  and  descending  juices  are 
not  the  same.”  And  he  further  says,  “  In  oppo¬ 
sition  to  the  notion  of  circulation  of  Sap  in  Trees 
like  to  that  in  animal  bodies,  the  Reverend 
Mr.  Hales,  in  his  Vegetable  Statics,  presents  us 
with  various  experiments. 

Forsyth  is  evidently  an  advocate  for  the  circula¬ 
tion  of  Sap ;  he  says,  “  The  Sap  will  always  find 
its  way  first  to  the  extremity  of  the  shoots,  and 
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the  spurs  ’will  only  receive  it  in  small  proportion, 
as  it  returns  from  the  end  of  the  branches.” 

Mr.  Knight  is  also  an  advocate  for  the  doctrine 
of  circulation,  and  has  published  a  variety  of 
papers,  reciting  a  number  of  experiments  that  he 
has  made,  and  which  he  considers  to  confirm  the 
fact ;  and  Sir  H.  Davy  conforms  to  his  opinions, 
who  says,  C£  In  all  plants  there  exists  a  system  of 
tubes  or  vessels,  which  in  one  extremity  terminate 
in  the  roots,  and  at  the  other  in  leaves.  It  is 
by  the  capillary  action  of  the  roots,  that  fluid 
matter  is  taken  up  from  the  soil.  The  Sap,  in 
passing  upwards,  becomes  denser,  and  more  fitted 
to  deposit  solid  matter ;  it  is  modified  by  exposure 
to  heat ,  light,  and  air  in  the  leaves ,  descends 
through  the  bark,  in  its  progress  produces  new 
organized  matter,  and  is  thus,  in  its  vernal  and 
autumnal  flow,  the  cause  of  the  formation  of  new 
parts,  and  of  the  more  perfect  evolution  of  parts 
already  formed.” 

But  Mrs.  Ibbotson,  who  appears  to  possess 
ample  means,  and  sufficiently  extensive  powers,  for 
ascertaining  the  fact,  by  dissection  and  examina¬ 
tion  with  a  very  powerful  solar  microscope,  after 
explaining  a  variety  of  observations  which  induce 
her  to  conclude  that  the  Sap  does  not  circulate, 
says,  “  How  strange,  then,  to  alter  all  this  beau¬ 
tiful  arrangement,  justified,  indeed  taught,  by 
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dissection,  in  order  to  find  a  place  for  Sap  vessels, 
that  cannot  possibly  require  any ;  for  why  must 
they  have  returning  vessels  ? — Is  there  not  a 
great  difference  between  an  animal,  which  after 
the  first  few  years  has  no  increase,  and  a  being 
that  increases  from  every  joint  and  is  supposed, 
therefore,  to  draw  up  only  those  juices  necessary 
for  that  increase  ;  especially  as  the  Sap  is  the  liquid 
of  the  earth,  not  the  blood  of  the  Tree,  as  is  easily 
proved  by  adding  nurture  to  the  ground  when  the 
Sap  fails,  which  soon  restores  it  ?  Besides,  how 
is  the  circulation  to  be  effected  in  the  eternally 
increasing  branches  of  a  Tree,  whose  every  addi¬ 
tional  twig  must  make  a  variation  in  the  quantity 
of  juices  wanted  ?” 

“  Whereas  it  is  naturally  decreased  as  it 
mounts,  by  throwing  out  new  shoots  and  branches, 
which  expend  the  liquor  as  it  rises.” 

After  a  variety  of  further  argument,  she  pro¬ 
ceeds 

“  And  I  believe  I  may  say,  that  I  am  now  so 
well  acquainted  with  all  the  different  vessels  of  a 
Tree,  that  I  can  no  longer  fail  from  ignorance  ; 
but  here,  except  the  inner  bark  vessels,  all  proceed 
in  a  different  direction,  either  round  the  Tree,  or 
from  the  centre  to  the  circumference,  how  is  it 
possible  that  such  large  and  powerful  parts  should 
be  invisible  ? 

c<  The  use  of  dissection  is  to  correct  the  use  of 
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imagination,  or  those  experiments  which  have 
that  effect,  forcing  the  juices  into  channels  foreign 
to  that  which  Nature  has  appointed  for  them. 
I  have  before  said,  that  I  have  ever  found  Nature 
disposed  to  such  resources,  in  case  of  any  unna¬ 
tural  impediment.  I  have  myself  proved  it.” 

Here  I  must  again  remark,  that  I  do  not  doubt 
this  lady’s  powers  of  investigation,  or  the  justness 
of  her  description  of  what  she  has  seen  ;  but  her 
argument,  that  the  Sap  is  not  the  blood  of  the  Tree, 
but  the  liquid  of  the  earth,  because,  by  adding 
moisture  to  the  earth  when  the  Sap  fails,  it  is 
thereby  replenished,  is  rather  singular.  Does  not 
the  moisture  added,  constitute,  or  extract,  dis¬ 
solve,  and  carry  with  it  into  the  roots  the  food 
of  the  plant?  And  when  blood  is  taken  from  an 
animal,  is  it  not  restored  again  by  food  and 
moisture  taken  in  by  the  stomach  ?  But  if  blood 
is  not  to  circulate,  I  do  not  see  why  it  should  be 
supposed  to  exist  at  all  in  a  plant. 

The  effect  of  grafting,  shews  that  the  Sap  does 
not  circulate,  or  at  any  rate,  if  it  does  circulate, 
that  it  undergoes  no  change  by  the  ascending  and 
descending  motion ;  and  this  also  establishes  the 
fact,  that  every  part  of  a  Tree  possesses  the  power 
of  selecting  and  transforming  the  portion  of  fluid 
destined  to  its  use,  as  it  passes  up. 

A  graft  or  bud  is  united  by  the  Sap  aione, 
which  is  formed  into  the  different  substances,  as 
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it  passes  through  the  various  parts  of  the  Tree, 
and  the  two  parts  are  joined,  like  two  metals, 
such  as  iron  and  steel,  by  welding,  and  like 
them,  although  adhering  together  as  one,  retain 
each  their  peculiar  properties.  If  a  graft  or  a 
bud  of  a  coarse-grained  spungy  wood,  be  engrafted 
on  a  fine  close-grained  stock,  and  both  have 
grown  on  one  stem  or  trunk,  supporting  a  head 
for  any  length  of  time,  even  for  a  century,  each 
will  retain  their  original  and  peculiar  properties, 
as  well  as  habits,  in  the  wood;  and  the  junction 
is  always  visible,  the  graft  generally  projecting  to 
a  larger  size  than  the  stock,  immediately  at  the 
point  of  junction,  which  may  be  seen  in  most  old 
orchards.  And  if  any  number  of  grafts  of  dif¬ 
ferent  sorts  be  placed  one  above  another,  each 
will  receive  its  proportion  of  Sap,  and  appropriate 
the  same  to  its  own  peculiar  nature. 

If  the  Sap  is  passed  through  the  body  of  the 
Tree  to  its  leaves,  and  there  prepared  and  returned 
back,  the  part  which  is  uppermost,  and  producing 
one  variety  of  wood  and  fruit,  must  possess  the 
power  of  preparing  the  fluids,  for  the  production 
of  every  other  sort  below  it,  unless  the  Sap  be 
supposed  to  pass  up,  and  return  in  the  same 
state,  which  amounts  to  a  superfluity  of  motion, 
and  an  excess  of  exertion,  seldom  found  in 
nature. 

This  subject  has  always  been  one  of  contro- 
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versy ;  but  notwithstanding  the  great  variety  of 
ingenious  and  elaborate  experiments  that  have 
been  made,  none  seem  to  have  been  sufficiently 
conclusive,  to  produce  unanimity  of  opinion. 
The  subtle  and  prolix  arguments  that  have  been 
adduced  on  both  sides  the  question,  have  not 
only  not  contributed  much  to  the  benefit  of  the 
practical  gardener,  but  the  principle,  as  explained 
by  Mr.  Knight,  must  operate  as  a  bar  to  correct 
knowledge,  and  an  obstacle  to  perfect  practice, 
which  will  be  seen  by  a  reference  to  the  descrip¬ 
tion  of  his  own  method  of  training;  and  also  by 
the  manner  they  have-  been  acted  upon  by  Mr. 
Maher,  and  explained  by  the  secretary  of  the 
Horticultural  Society,  hereinafter  noticed ;  and 
also  by  Sir  Humphry  Davy.  As  to  many  of 
Mr.  Knight’s  experiments,  I  agree  with  Mrs. 
Ibbotson,  they  may  have  been  conducted  with 
ingenuity  and  accuracy,  but  the  results,  as  ex¬ 
plained  by  him,  cannot  be  generally  conclusive. 

To  shew  the  powers  of  Nature  in  continuing 
her  functions,  even  after  the  apparently  complete 
destruction  of  her  apparatus  or  systematic  arrange¬ 
ment,  I  will  state  the  following  facts.  A  person* 
having  a  green  bergamot  pear  tree,  that  seldom 
produced  any  fruit,  removed  the  bark  three- 
fourths  of  the  circumference,  whi'ch  was  about 


*  Mr.  William  W'hitmarsh,  of  Wilton,  in  Wiltshire. 
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twenty- seven  inches,  and  the  width  of  half  an 
inch.  A  neighbour,  for  a  jo*ke,  removed  the 
remaining  fourth  part  of  the  bark  in  the  same 
manner,  so  that  a  circle  of  bark,  of  half  an  inch, 
was  removed  completely  round  the  trunk;  the 
tree,  in  consequence,  was  expected  to  die :  but,  to 
the  astonishment  of  many  who  examined  it,  the 
tree  lived,  and  produced  fruit,  and  is  now  alive, 
although  the  operation  was  performed  five  or  six 
years  since.  But  supposing  that  in  this  case  the 
bark  had  not  been  completely  severed,  and  that  a 
small  part  had  escaped  observation,  I  made  the 
experiment  accurately,  by  removing  the  bark 
quite  round  the  branch  of  a  pear  tree,  and  with  it 
the  last  annual  layer  of  wood ;  a  shoot  was 
thrown  out  above  the  incision,  which  produced 
and  ripened  a  pear,  before  the  bark  had  formed 
a  junction,  which  was  not  accomplished  until  the 
third  year. 
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THE  LEAVES  OF  PLANTS. 


The  office  and  use  of  the  Leaves  of  Plants,  are 
nearly  connected  with  that  of  the  sap,  and  has 
also  been  a  subject  of  much  intricate  argument, 
but  like  that,  discussed  with  very  little  practical 
effect ;  and  as  it  is  an  object  of  much  more  im¬ 
portance  than  is  generally  considered  by  gar¬ 
deners,  I  shall,  as  before,  give  the  opinions  of  the 
several  authors  upon  it. 

Miller,  speaking  of  the  peach  tree,  says,  “  In 
pruning  of  those  trees,  you  should  always  observe 
to  cut  them  behind  a  wood  bud,  (which  may 
easily  be  distinguished  from  the  blossom  buds, 
that  are  shorter,  rounder*  and  more  turgid  than 
the  wood  buds,)  for  if  the  shoot  have  not  a 
leading  bud  where  it  is  cut,  it  is  certain  to  die 
down  to  the  next  leading  bud,  so  that  what  fruit 
may  be  produced  above  that,  will  come  to  nothing, 
there  being  always  a  necessity  of  a  leading  bud 

to  attract  the  nourishment ;  for  it  is  not  sufficient 
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that  they  have  a  leaf  bud,  as  some  have  imagined, 
since  that  will  attract  but  a  small  quantity  of 
nourishment.  The  great  use  of  the  leaves  being 
to  perspire  away  such  crude  juices  as  are  unfit 
to  enter  the  fruit ” 

In  another  part,  after  giving  directions  for 
pruning,  he  says,  te  When  these  rules  are  duly 
executed,  there  will  be  no  occasion  to  pull  off  the 
leaves  of  trees  to  admit  the  sun  to  the  fruit,  which 
is  too  often  practised ;  for  if  we  consider  that 
the  leaves  are  absolutely  necessary  to  cherish  the 
blossom  buds ,  ivhich  are  always  formed  at  the 
foot-stalks  of  the  leaves ,  so  by  pulling  them  off 
before  they  have  performed  the  office  assigned 
them  by  Nature,  is  doing  great  injury  to  the  trees, 
therefore  I  caution  every  one  against  this  prac¬ 
tice.” 

This  author  also  says,  “  The  Rev.  Mr.  Hales, 
in  his  excellent  treatise  of  Vegetable  Statics, 
speaking  of  the  perspiration  of  Plants,  gives  an 
account  of  the  following  experiment,  viz. 

“  That  in  July  and  August  he  cut  off  several 
branches  of  apple  trees,  cherry  trees,  pear  trees, 
and  apricot  trees,  two  of  a  sort;  they  were  of 
several  sizes,  from  two  to  six  inches  long,  with 
proportional  lateral  branches,  and  the  transverse 
cut  of  the  largest  part  of  the  stems  was  about  an 
inch  in  diameter. 

“  That  he  stripped  off  the  leaves  of  one  bough 
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of  each  sort,  and  then  set  the  stems  in  several 
glasses,  pouring  in  known  quantities  of  water. 

“  The  boughs  with  leaves  on  them  imbibed, 
some  fifteen,  some  twenty,  twenty-five,  or  thirty 
ounces,  in  twenty  hours,  day,  more  or  less,  in 
proportion  to  the  quantity  of  leaves  they  had ; 
and  when  he  weighed  them  at  night,  they  were 
lighter  than  in  the  morning. 

“  While  those  without  leaves  imbibed  but  one 
ounce,  and  were  heavier  in  the  evening  than  in 
the  morning,  they  having  perspired  little. 

“  The  quantity  imbibed  by  those  with  leaves 
decreased  very  much  every  day;  the  sap  vessels 
being  probably  shrunk  at  the  transverse  cut,  and 
too  much  saturated  with  water  to  let  any  more 
pass,  so  that  usually  in  three  or  four  days  the 
leaves  faded  and  withered  much. 

“  He  adds,  that  he  repeated  the  same  experi¬ 
ments  with  elm  branches,  oak,  ozier,  willow, 
sallow,  ashen,  currant,  goosberry,  &c.  but  none 
of  these  imbibed  so  much  as  the  foregoing,  and 
several  sorts  of  evergreens  very  much  less. 

<f  He  adds  also  another  experiment :  on  the 
15th  of  August  he  cut  off  a  large  pippin  with 
two  inches  of  stem,  and  its  twelve  adjoining 
leaves ;  that  he  set  the  stem  in  a  little  phial  of 
water,  and  marked  the  quantity  it  imbibed  and 
perspired  in  three  days. 

“  And  that  at  the  same  time  he  cut  off  from 
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the  same  tree  another  bearing  twig  of  the  same 
length,  with  twelve  leaves,  no  apples  on  it,  and 
marked  the  quantity  it  imbibed  in  the  same  three 
days. 

iC  That  about  the  same  time  he  set  in  a  phial 
of  water  a  short  stem  of  the  same  tree,  with  two 
large  apples  on  it,  without  leaves,  and  marked  the 
quantity  it  imbibed. 

“  And  says,  that  in  this  experiment  the  apples 
and  leaves  imbibed  four-fifths  of  an  ounce,  the 
leaves  alone  about  three- fifths,  but  the  two  large 
apples  imbibed  and  perspired  about  one-third 
part  so  much  as  the  twelve  leaves ;  then  the  one 
apple  imbibed  but  one-sixth  part  of  what  was 
imbibed  by  the  twelve  leaves,  therefore  two  leaves 
imbibe  and  perspire  as  much  as  one  apple; 
whence  their  perspirations  seem  to  be  propor¬ 
tional  to  their  surfaces,  the  surfaces  of  the  apples 
being  nearly  equal  to  the  sum  of  their  upper  and 
under  surfaces  of  the  two  leaves. 

“  Whence  it  is  probable,  that  the  use  of  these 
leaves  (which  are  placed  just  where  the  fruit 
joins  the  tree)  is  to  bring  nourishment  to  the 
fruit. 

“  And  accordingly  he  observes,  that  the  leaves 
next  adjoining  to  the  blossoms  are  in  the  spring 
very  much  expanded,  when  the  other  leaves  on 
barren  shoots  are  but  beginning  to  shoot,  and 
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that  all  peach  leaves  are  very  large  before  the 
blossom  goes  off. 

“  And  that  in  apples  and  pears  the  leaves  are 
one-third  or  half  grown  before  the  blossom  opens, 
so  provident  is  Nature  in  making  timely  provision 
for  the  nourishing  the  yet  embryo  fruit. 

“  He  also  adds  another  experiment.  He 
stripped  off  the  leaves  of  an  apple  tree  branch, 
and  then  fixed  the  great  end  of  the  stem  in  the 
gauge  ;  it  raised  the  mercury  two  inches  and  a 
half,  but  it  was  subdivided,  for  want  of  the  plen«* 
tiful  perspiration  of  the  ieaves,  so  that  the  air 
came  in  almost  as  fast  as  the  branch  imbibed 
water. 

“  And  as  a  further  proof  of  the  influence  of 
the  leaves  in  raising  the  sap,  he  also  made  the 
following  experiments. 

“  On  the  6th  of  August  he  cut  off  a  large  russet 
pippin,  with  a  stalk  one  inch  and  a  half  long,  and 
twelve  adjoining  leaves  growing  to  it. 

“  He  cemented  the  stalk  fast  in  the  upper  end 
of  the  tube,  which  tube  was  six  inches  long,  and 
one-fourth  of  an  inch  in  diameter.  As  the  stalk 
imbibed  the  water,  it  raised  the  mercury  four 
inches  high. 

“  That  he  fixed  another  apple  of  the  same  size 
in  the  same  manner,  but  first  pulled  off  the  leaves, 
and  it  raised  the  mercury  but  one  inch ;  that  in 
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the  same  manner  he  fixed  a  like  bearing  twig, 
with  twelve  leaves  on  it,  but  no  apple,  and  it 
raised  the  mercury  three  inches. 

“  He  then  took  a  like  bearing  twig,  without 
either  leaves  or  apple,  and  it  raised  the  mercury 
one-fourth  of  an  inch. 

<c  So  a  twig,  with  an  apple  and  leaves,  raised 
the  mercury  four  inches ;  one  with  leaves,  only 
three  inches ;  one  with  an  apple  without  leaves, 
one  inch.” 

Miller  further  remarks,  “  These,  and  many 
more  experiments  of  the  Reverend  Mr.  Hales, 
that  curious  enquirer  into  the  causes,  state,  and 
progress  of  vegetation,  evidently  shew  the  great 
perspiration  of  the  leaves  of  plants,  and  their 
great  use  in  raising  the  sap,  and  other  functions 
of  vegetable  nature. 

The  same  reverend  author,  in  his  treatise  of 
Vegetation,  says,  “  It  is  plain,  from  the  many 
experiments  and  observations  before-mentioned, 
that  leaves  are  very  serviceable  in  this  work  of 
vegetation,  by  being  instrumental  in  bringing 
nourishment  from  the  lower  part,  within  the 
reach  of  the  attraction  of  the  growing  fruit, 
which,  like  young  animals,  is  furnished  with 
proper  instruments  to  suck  it  thence ;  but  the 
leaves  seem  also  designed  for  many  other  noble 
and  important  services,  for  Nature  admirably 
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adapts  her  instruments  so  as  to  be  at  the  same 
time  serviceable  to  many  good  purposes.” 

The  justness  of  this  author’s  conclusions  is  not 
only  doubted,  but  the  fact  positively  denied  by 
Mrs.  Ibbetson,  who  cites  a  number  of  experi¬ 
ments  she  had  made,  to  prove  that  plants  do  not 
perspire ;  she,  however,  admits,  that  plants  con¬ 
tinually  give  out  oxygen  while  the  sun  shines; 
and  in  this  particular  all  naturalists  and  physiolo¬ 
gists  agree. 

If,  then,  as  before  explained,  we  suppose  the 
food  of  plants  to  be  water,  holding  in  solution 
carbonaceous  matter,  and  that  the  roots  take  up 
this  liquid,  and  that  plants  have  the  power  of 
decomposing  it,  water  being  composed  of  oxygen 
and  hydrogen,  the  hydrogen  and  carbon  might 
be  compounded  in  different  proportions  with  a 
portion  of  oxygen,  and  formed  into  the  different 
substances  of  the  plant,  and  the  remainder  given 
out  as  gas,  and  then  we  have  only  to  believe  that 
the  leaves  are  essential  to  the  process,  and  the 
fact  cited  by  Hales,  that  plants  absorb  and  dis¬ 
pose  of  water,  will  be  sustained,  and  many  jarring 
opinions  will  be  reconciled. 

The  peculiar  value  and  absolute  necessity  of 
the  leaves  for  sustaining  and  maturing  the  fruit, 
is  easily  and  clearly  proved  by  a  trial  of  the  fact ; 
by  removing  the  leaves  from  a  branch  and  leaving 
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the  fruit,  in  which  case  it  will  not  come  to 
maturity. 

Some  of  our  modern  philosophers  have  gone 
so  far  as  to  suppose  they  have  discovered  that 
the  leaves  are  a  kind  of  laboratory,  wherein  the 
whole  sap  of  the  tree  is  received,  and  being  there 
divided,  separated  and  concocted,  and  in  every 
respect  prepared  for  the  various  purposes  of  the 
plant,  is  returned  back,  in  its  several  qualities,  by 
an  appropriate  set  of  vessels ;  whilst  others,  with 
equal  authority,  deny  that  the  leaves  either  con¬ 
tain  vessels  for  perspiration,  elaboration,  or  cir¬ 
culation. 

Admitting  that  a  plant  receives  food  to  sustain 
and  extend  itself  in  the  various  forms  required  by 
nature,  and  that  in  this  respect  it  is  similar  to 
animals,  may  we  not  suppose,  that  as  no  animal  is 
known  to  appropriate  the  whole  of  the  food  it 
takes  into  the  stomach  to  the  increase  of  its  per¬ 
manent  substance,  a  considerable  portion  being 
thrown  off  as  excrement,  that  plants  also  appro - 
priate  a  part  only ,  and  throw  off  the  remainder 
as  excrementitious  ? 

And  if  so,  what  part  appears  so  likely  to  be 
prepared  for  this  purpose  as  the  leaves  of  plants? 
The  food  being  taken  up  as  a  liquid,  and  duly 
applied  to  the  needful  purpose,  the  superfluous 
part  might  be  passed  off  in  vapour  or  gas,  or 
incorporated  with  the  leaves,  and  with  them 
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annually  thrown  off.  If  the  excretionary  organs 
of  animals  be  obstructed  and  disabled,  the  sto¬ 
mach  refuses  more  food,  and  disease,  and  decline 
in  health  must  ensue,  and  this  is  in  a  great  mea¬ 
sure  the  case  with  a  tree;  destroy  its  leaves, 
and  its  produce  and  increase  is  obstructed  and 
changed ;  its  fruit  in  particular  is  prevented  from 
attaining  perfection,  and  on  branches  where  there 
are  no  leaves  beyond  or  above  the  fruit,  it  will 
fall  off  long  before  it  is  ripe. 

Miller  also  quotes  a  question,  as  put  by  the 
Rev.  Mr.  Stephen  Hales,  in  addition  to  some 
queries  by  Sir  Isaac  Newton.  “  And  may  hot 
light  also,  by  freely  entering  the  expanded  surfaces 
of  leaves  and  flowers,  contribute  much  to  enno¬ 
bling  the  principles  of  vegetables  ?”  Which  must 
certainly  be  answered  in  the  affirmative,  if  by  the 
ennobling  vegetables  is  to  be  understood  their 
being  put  in  a  proper  state  to  produce  blossoms, 
fruit,  and  seed  in  maturity. 

It  is  not  only  obvious  that  without  light,  vege¬ 
tables  will  not  produce  blossoms  or  seed,  but  that 
in  proportion  as  plants  or  any  parts  of  plants, 
from  being  crowded  together,  overshadow  each 
other,  so  will  they  be  deficient  in  produce. 

The  most  simple  appearance  and  habits  of 
every  plant,  dearly  demonstrate  the  absolute 
necessity  of  light,  to  stimulate  and  sustain  the 
generating  faculty,  the  grand  object  of  our  labour 
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and  study,  in  that  part  of  the  art  or  science  of 
Horticulture  under  our  immediate  consideration. 

As  to  the  observations  of  Mr.  Knight  in  the 
paper  before  quoted,  <£  on  the  influence  of  gravita¬ 
tion  on  the  descending  sap  of  trees,”  I  must  con¬ 
fess,  I  cannot  see  how  they  can  practically  apply. 
And  the  only  attempts  at  illustration,  I  have  seen 
made  by  others,  appears  to  me  to  be  completely 
fallacious. 

Sir  Humphry  Davy,  in  alluding  to  Mr.  Knight’s 
theory,  observes,  cc  By  making  trees  espaliers,  the 
force  of  gravity  is  particularly  directed  towards 
the  lateral  parts  of  the  branches,  and  more  sap 
determined  towards  the  fruit  buds ;  and  hence 
they  are  more  likely  to  bear  when  in  a  horizontal, 
than  when  in  a  vertical  position.” 

And  in  Nicholson’s  Journal,  Supplement  to 
1812,  is  a  paper  by  Mr.  John  Maher,  F.  H.  S. 
wherein,  after  detailing  an  experiment  of  bending 
down  the  branches  of  some  apple  trees,  by  affixing 
balls  of  clay  at  the  points,  he  says — 

“  The  sap  being  thus  directed  from  its  natural 
mode  of  ascending  and  descending,  every  bud 
almost  became  a  blossom  bud.” 

As  by  these  authors,  gravitation  is  supposed  to 
accelerate  and  increase  the  descending  sap  only, 
they  of  course  cannot  consider  the  ascending  and 
descending  sap,  to  be  the  same  in  its  nature  or 
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composition,  or  that,  that  which  supplies  the 
fruit,  and  that  which  supplies  and  furnishes  the 
branches,  is  the  same. 

Are  we  to  understand  then,  that  gravitation, 
in  consequence  only  of  the  change  of  position  in 
the  branch,  changes  the  nature  and  original  pre¬ 
paration  or  purpose  of  the  sap  ? 

And  that,  that  which  before  was  the  ascending, 
is  changed  in  its  nature,  as  well  as  in  description, 
from  ascending  to  descending,  and  the  reverse  ? 

If  so,  it  remains  to  be  explained,  upon  what 
chemical  principles  this  change  is  effected. 

Or  if  this  be  not  their  meaning,  but  that  the 
channels  of  the  sap  being  placed  in  a  declining 
position,  this  fluid,  like  water,  flows  more  rapidly, 
and  consequently  in  greater  quantity  down  than 
upwards,  and  that  therefore  the  buds  are  more 
bountifully  supplied. 

How  is  it  to  be  accounted  for,  that  by  this 
additional  supply  of  the  ascending  sap,  occasioned 
by  its  flowing  down  the  descent,  the  elongation 
and  increase  of  the  branches  are  not  continued 
from  the  wood  buds  at  the  extremities  of  the 
declining  branches,  which  has  never  been  found 
to  be  the  case,  in  any  espaliers  of  the  apple,  pear, 
or  any  erect  growing  tree. 

Or  how  is  it,  that  the  sap  which  has  been  pre¬ 
pared  in  the  leaves,  and  by  them  to  be  returned  to 
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the  fruit,  can  be  facilitated  and  increased  by  gra¬ 
vitation,  when  the  position  is  changed  from  their 
natural  descending  to  that  of  ascending? 

Mr.  Maher  also  says,  “  The  branches  of  a 
Lombardy  Poplar,  accidentally  left  in  my  master’s 
orchard,  after  being  loaded  with  clay  balls,  became 
as  pendulous  as  those  of  a  weeping  willow .”  And 
to  this  is  annexed  the  following  note  of  the  Secre¬ 
tary  of  the  Horticultural  Society  of  London*. 

“  Our  President  has  shewn,  in  the  Philosophical 
Transactions  of  1806,  the  extensive  influence  of 
gravitation  upon  the  motion  of  the  sap  of  plants, 
and  his  experiments  perfectly  support  this  author’s 
conclusions.” 

Now  the  only  conclusions  I  can  draw  from  this 
is,  that  the  clay  balls  alone  were  impelled  towards 
the  earth  by  gravitation,  and  their  weight  forcing 
down  the  pliant  branches,  and  placing  the  tops  of 
the  branches  lower  than  the  base,  the  flow  of 
sap  was  of  course  changed  from  ascending  to 
descending,  and  the  reverse  (if  there  be  any  cir¬ 
culation).  But  if  the  branches  had  been  fixed 
with  a  bit  of  cord,  the  effect  would  have  been  the 
same.  What,  then,  had  gravitation  to  do  with 
the  motion  of  the  sap  in  this  instance  ? 

If  you  take  a  dry  stick,  and  liquify  the  concrete 
sap,  by  heat  or  immersion  in  water,  and  fix  it  in 
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any  position  for  a  time,  or  until  it  becomes  cold 
and  hard  again,  it  will  remain  in  the  same  position. 

And  so  it  is  with  the  branches  of  a  tree  ;  the 
wood  already  formed  resists  the  pressure  by  a 
constant  effort  to  obtain  its  original  position,  and 
will  not  remain  in  the  new  position,  after  the 
weight  or  restraint  is  removed,  unless  it  has  been 
fixed  long  enough  for  the  sap  to  have  been  trans¬ 
formed  to  wood  and  hardened,  when  it  will  remain 
in  the  position  fixed. 

But  this  partial  force  will  not  affect  the  natural 
or  general  flow’  of  the  sap,  in  erect  growing  trees, 
such  as  the  apple  and  the  poplar  ;  for  although 
the  branches  which  were  forced  down,  remained 
in  the  pendulous  position,  no  new  branches  were 
ever  formed  in  that  position  ;  the  usual  channels, 
through  which  the  principal  part  of  the  sap  flow  ed, 
being  perverted,  it  was  forced  out  through  the 
buds,  that  offered  the  most  vertical  channel,  and 
there  formed  into  the  strongest  branches.  And 
thus  the  future  supply  of  the  roots  was  applied  to 
restore  the  vertical  surface  lost  by  the  perverted 
branches;  and  even  the  diminutive  shoots  thrown 
out  by  the  depressed  branches,  grew  from  their 
upper  sides,  and  in  a  vertical  position. 

What,  then,  had  gravitation  to  do  in  the  prolifi¬ 
cacy  stated?  And  with  what  justness  can  the 
partial  and  forcible  depression  of  a  few  branches 
of  the  poplar,  be  assimilated  to  the  natural  pendu- 
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lous  growth  of  the  weeping  willow  ?  Or  this 
partial  effect  of  confinement  by  force,  be  con¬ 
sidered  a  proof  that  the  general  flow  of  the  sap  in 
trees  is  determined  by  gravitation? 

As  I  have  before  remarked,  no  tree  will  pro¬ 
duce  blossoms  or  fruit,  until  it  be  furnished  with  a 
surface  of  branches  and  leaves,  proportioned  to 
the  quantity  of  fluids  supplied  by  the  roots;  thus 
the  branches  being  forced  down  by  the  clay  balls, 
the  usual  quantity  of  sap  would  no  longer  flow 
into  them ;  consequently,  the  quantity  of  sap 
being  lessened,  the  same  effect  was  produced  as 
by  an  enlarged  surface,  and  they  were  made 
fruitful. 

It  may  also  be  necessary  to  observe  here,  that 
although  bending  down,  and  fixing  in  a  pendulous 
position,  the  young  strong  branches  of  an  apple 
tree,  makes  them  fruitful,  the  sap  will  not  flow  into 
them  in  sufficient  quantity  to  increase  their  growth, 
and  to  enable  them  to  produce  fine  fruit,  for  any 
length  of  time,  but  will  force  its  way  out,  through 
the  most  vertical  buds,  and  there  appropriate  its 
strength  in  the  formation  of  new  branches ;  there¬ 
fore,  to  render  a  tree  trained  in  this  manner 
annually  productive,  it  will  be  necessary  to  cut 
out  the  old  pendulous  branches  periodically,  and 
bring  the  young  branches  down  in  their  places. 

As  a  further  elucidation  of  those  principles, 
I  will  remark,  that  if  two  trees  are  planted,  one  in 
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a  rich  and  luxuriant  soil,  and  another  in  a  poor 
light  soil,  the  supply  of  food  collected  by  the 
roots  of  the  one  in  a  rich  soil  will  be  large,  and 
consequently  the  roots,  branches,  and  leaves  will 
be  large.  The  supply  furnished  by  that  in  a  poor 
light  soil  will  be  small,  and  the  surface  of  the 
stem,  branches,  and  leaves  will  be  small.  And 
thus  the  surface  of  the  trunk,  branches,  and  leaves 
will,  in  each  place,  be  in  due  proportion  to  the 
annual  produce  of  fluids ;  and  provided  each  be 
alike  exposed  to  light  and  heat,  each  will  alike,  in 
point  of  time,  attain  maturity,  and  produce  fruit. 

Trees  planted  close  together  grow  tall,  which  is 
occasioned  by  a  natural  propensity  to  spread  and 
expose  a  large  surface  to  the  sun  and  air,  each 
continuing  to  grow  more  in  height  than  the  other, 
until  it  is  beyond  obstruction ;  hence  those  trees 
growing  on  the  outside  of  a  close  plantation,  or 
clump  of  trees,  are  always  the  shortest,  having  the 
full  benefit  of  an  exposure,  they  are  soon  satiated, 
and  allow  the  others  to  top  them,  which  gradually 
rise  to  the  centre,  until  they  become  the  tallest. 

If,  in  the  operation  of  grafting  or  budding,  a 
bud  or  branch,  which  has  been  formed  on  an  ex¬ 
tended  trunk  and  branches  for  fruit,  be  annexed 
to  a  stock,  furnished  with  a  luxuriant  supply  of 
juices,  it  will  extend  itself  by  strong  shoots,  before 
it  will  bear  fruit ;  but  if  the  supply  of  fluids  be  in 
proportion  to  those  of  the  branch  from  whence  it 
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was  taken,  it  will  retain  its  original  functions,  and 
produce  fruit.  And  if  a  branch  of  an  engrafted 
tree  that  is  growing  too  much  to  wood  to  produce 
fruit,  be  deprived  of  a  due  proportion  of  its 
supply  of  juices,  it  immediately  becomes  fruc¬ 
tiferous. 

This  principle  is  clearly  evinced  in  transplant¬ 
ing  a  tree,  by  which  its  roots  being  curtailed,  the 
supply  of  sap  is  lessened. 

Also  by  fastening  down  a  branch  from  a  per¬ 
pendicular  to  a  horizontal  position,  as  in  the 
espaliers  of  Sir  Humphry  Davy,  or  the  experiment 
of  Mr.  Maher ;  for  in  this  case,  a  great  part  of 
the  usual  supply  of  sap  is  prevented  entering  the 
depressed  branches,  and  is  driven  into  the  next 
buds  or  branches,  that  offer  out  the  most  vertical 
channels,  where  it  is  expended  in  forming  new 
shoots. 

Likewise  by  depriving  the  base  of  a  branch  of 
half  or  more  of  its  bark,  by  which,  as  half  of  the 
vessels  will  be  cut  off,  the  supply  of  sap  will  be 
lessened. 

And  the  same  by  cutting  off  the  roots  of  a 
luxuriant  growing  tree. 

On  the  principle  that  the  evaporation  and 
inspissation  of  a  fluid  are  determined  by  the  extent 
of  surface  exposed  to  the  action  of  light,  heat, 
and  air,  the  preparation  of  the  fluids  in  a  plant  for 
fructification,  appear  to  be  governed.  Thus,  if  a 
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vessel  be  deprived  of  one  half  of  its  contents,  the 
remaining  half  will  be  evaporated  or  inspissated 
in  the  same  time  that  the  whole  would  have  been, 
if  placed  in  a  vessel  exposing  double  the  extent  of 
surface. 

As  it  appears  that  the  food  of  vegetables  con¬ 
sists  of  water  holding  certain  substances  in  solu¬ 
tion,  and  that  all  vegetables,  and  vegetable  pro¬ 
ducts,  are  composed  of  oxygene,  hydrogene,  carbon, 
and  earth,  in  due  proportions,  and  that  vegetables, 
when  exposed  to  the  action  of  the  sun,  possess 
the  power  of  expelling  oxygene,  we  may  suppose, 
that  with  this  power  they  are  enabled  to  arrange 
all  the  required  proportions  of  their  different 
elements,  to  compound  their  various  matter. 

And  this  idea  is  supported  by  the  facts,  that  the 
proportion  of  oxygene  in  water,  is  much  greater 
than  in  any  of  the  vegetable  products*. 

*  Water  is  composed  of  85  parts  oxygene. 

.  15  hydrogene. 

Oil .  79  .  carbon. 

.  21 . hydrogene. 

Sugar .  28  . carbon. 

.  8  hydrogene. 

.  64 . oxygene. 

Gum .  23 . carbon. 

.  11  hydrogene. 

.  65 . oxygene. 

.  I  part  nitrogene  and  lime,  Ac. 
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We  may  therefore  conclude,  that  as  it  is  the 
law  of  nature  that  in  an  open  vessel,  containing  a 
liquid,  the  greater  the  surface  of  the  liquid  ex¬ 
posed,  the  greater  will  be  the  quantity  evaporated, 
in  a  given  time. 

So  is  it  with  vegetables,  the  greater  the  surface 
of  leaves  and  branches  exposed  to  the  light,  the 
greater  the  quantity  of  oxygene  expelled. 

And  consequently  the  greater  the  quantity  of 
fluid  disposed  of  by  being  digested,  appropriated, 
or  expelled,  the  greater  the  quantity  raised  by 
capillary  attraction  or  otherwise. 

And  the  greater  the  quantity  and  richer  the 
quality  of  fluid  or  juice  supplied,  the  greater  the 
quantity  of  matter  furnished,  to  be  retained  and 
appropriated  by  every  part  of  a  tree,  to  its  various 
purposes  of  generation,  and  substantial  increase. 

The  fruit  of  a  plant  may  be  considered  as  com¬ 
posed  of  its  very  essence,  and  we  may  trace  the 
progress  of  nature  to  this  effect,  on  the  foregoing 
principles,  more  clearly  than  by  the  doctrine  of 
circulation,  gravitation,  or  any  other  theory  that 
has  hitherto  been  suggested. 

These  principles  also  lead  us  to  a  more  rational 
mode  of  suppressing  or  checking  the  growth  of 
trees,  or  of  forming  dwarfs,  and  at  the  same  time 
continuing  a  tree  in  health  and  vigour,  than  is 
generally  practised. 

The  usual  method  of  pruning  and  training  is  to 

G 


82  ON  THE  OFFICE  AND  USE 

suffer  nearly  all  the  branches  to  grow  during  the 
summer,  which  are  furnished  by  the  tree,  and  in 
winter  simply  to  cut  away  or  shorten  such  branches 
as  grow  out  of  bounds,  and  where  they  are  not 
wanted ;  but  this  is  evidently  in  opposition  to  the 
principles  here  laid  down,  and  consequently  must 
mar  its  own  object;  for  not  only  the  greater  part  of 
the  wood  furnished  by  Nature  to  increase  the 
powers  of  production  is  cut  and  thrown  away,  but 
that  wThich  is  left,  is  altered  in  its  nature  and  original 
purpose;  for  although  formed  as  part  of  a  large 
surface,  produced  during  the  summer  for  fructi¬ 
fication,  it  is,  by  the  diminution,  now  made  too 
small  a  surface,  in  proportion  to  the  roots,  and 
forced  to  change  its  original  destination,  for  the 
purpose  of  recovering  the  lost  surface,  and  con¬ 
sequently  fruit  cannot  be  produced  either  in 
abundance  or  perfection. 

It  is  with  vegetables  as  with  animals,  required 
to  sustain  health,  that  the  grand  machinery  be 
preserved  uninjured  and  complete ;  and  in  con¬ 
formity  w  ith  this,  if  we  wdsh  to  limit  the  size  or  sur¬ 
face  of  a  tree,  we  must  withhold  the  food ;  this  is 
the  only  check  or  restraint  Nature  will  admit  of. 

That  her  great  w  ork  of  creation  and  propaga¬ 
tion  may  not  be  obstructed  and  retarded  in  vege¬ 
tables,  by  the  accidental  privations  they  are  subject 
to,  from  being  made  subservient  to  the  use  of 
animals,  Nature,  all-bountiful  in  her  provision. 
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and  ever  fertile  in  resources,  has  given  them  the 
power  within  themselves,  to  a  great  extent,  of 
repairing  and  retrieving  their  losses ;  and  to  this 
end  every  plant  and  every  branch  is  furnished 
with  more  buds,  than  are  required  for  the  imme¬ 
diate  formation  of  branches  or  blossoms  ;  so  that 
if  one  be  destroyed,  another  may  be  ready  to  take 
its  place,  and  prevent  a  waste  of  time  or  surface: 
thus  we  find  that  the  efforts  of  a  plant,  from  the 
seed  forwards,  is  to  attain  and  acquire  the  surface 
proportioned  by  its  nature,  to  the  supply  of  food 
necessary  to  enable  it  to  fructify  and  propagate 
its  species;  and  until  it  has  obtained  this  required 
extent,  the  juices  by  which  it  is  sustained  flow  to 
the  extremity  of  the  leading  branches. 

In  those  trees  which  grow  erect,  the  sap  is  always 
impelled  forward  in  the  most  unobstructed  and  per¬ 
pendicular  channel  u ntil  they  attain  a  height  propor¬ 
tioned  to  their  situation  ;  it  there  forms  the  head  in 
a  shape  best  calculated  to  present  an  uniform 
surface  to  the  influence  of  the  sun  and  air,  which 
is  generally  found  to  be  conical  or  spherical;  and 
that  this  may  be  effected,  whenever  a  growing 
tree  is  curtailed  in  its  branches,  by  the  removal  of 
any  of  them,  the  sap  which  those  would  otherwise 
have  required,  is  thrown  into  the  remaining  buds, 
in  addition  to  what  would  have  been  their  natural 
share ;  and  they  are  in  consequence  increased 
proportionally  in  length  and  bulk,  thus  furnishing 

g  2 


84 


ON  THE  OFFICE  AND  USE,  &C. 

a  surface  equal  to  what  the  whole  would  have 
done,  if  suffered  to  remain. 

In  all  plants  there  is  a  power  of  raising  the  sap, 
different  to  that  of  rarification  and  gravitation, 
which  is  evinced  by  the  foregoing  observations; 
and  it  has  been  the  want  of  a  due  attention  to  this 
fact  that  has  puzzled  and  confused  all  the  different 
authors  on  the  cultivation  and  management  of 
fruit  trees.  In  making  their  comparisons,  there¬ 
fore,  and  in  forming  their  maxims  of  practice, 
I  must  request  my  readers  will  bear  those  observa¬ 
tions  in  mind. 
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GENERAL 

OBSERVATIONS  AND  COMMENTS 

ON  THE  ART  OF  PRUNING. 


As  most  of  the  more  valuable  fruits,  cultivated 
in  this  country,  are  the  natives  of  a  warmer 
climate,  it  has  been  found  requisite  to  protect 
them  from  cold  currents  of  air,  and  to  assist  them 
by  an  accumulation  of  heat ;  and  as  the  means  of 
effecting  this  are  attended  with  great  expense,  it  has 
necessarily  led  to  the  study  and  observance  of  the 
most  advantageous  and  economical  mode  of  culti¬ 
vating  and  managing  fruit  trees,  so  as  to  enable 
them  to  flourish  and  produce  the  greatest  quantity 
of  fruit  within  a  limited  space  or  compass  ;  and 
for  this  purpose  they  have  been  fixed  to  walls, 
frames,  & c. ;  and  the  mode  of  conducting  this 
process  constitutes  the  Art  of  Pruning  or  training 
fruit  trees,  and  forms  the  great  object  of  the  dif¬ 
ferent  authors  I  have  quoted,  which  the  following 
extracts  will  shew;  and  also  how  far  their  in¬ 
structions  are  equal  to  the  end  in  view. 

The  reader  will  perceive  that  most  agree  as  to 
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the  value  of  certain  effects,  but  fail  in  describing 
any  certain  means  for  producing  them  with  uni¬ 
formity  and  success,  from  the  want  of  a  correct 
knowledge  of  the  cause. 

Bradley,  in  his  general  observations,  savs,  “  I 
have  taken  notice  in  this  and  my  other  writings, 
that  while  the  juices  of  plants  are  green  and  un¬ 
digested,  such  plants  shoot  vigorously  into  large 
branches  without  any  show  of  bearing  fruit ;  but 
on  the  contrary,  wdien  the  sap  of  a  plant  becomes 
more  ripened  and  sedate,  that  plant  will  produce 
smaller  shoots,  which  will  set  for  blowing  or  fruit¬ 
bearing. 

“  As  to  the  consistency  of  the  juices  in  the 
vigorous  shooting  plants,  and  in  the  slow  shooters, 
or  those  which  are  come  to  fruit-bearing,  it  is  in  the 
first  like  the  most  fluid  liquid,  in  comparison  with 
the  second,  which  is  more  dense  or  thick,  as  if  it 
had  gum  mixed  with  it ;  when,  therefore,  we  ob¬ 
serve  vigorous  growing  plants,  and  the  reverse  of 
them,  we  may  know  that  the  juices  required  to 
render  a  plant  fruitful,  must  be  of  a  less  active 
nature.  I  am  more  particular  on  this  head,  be¬ 
cause  it  is  impossible  for  any  one  to  prune  a  tree 
with  any  tolerable  success,  unless  he  has  regard  to 
these  considerations.  ” 

So  far  this  author  is  correct  in  his  observations 
of  the  effect;  but  as  to  the  cause,  his  conclusions 

are  abstruse  and  incorrect. 

6 


ON  THE  ART  OF  PRUNING.  87 

He  further  says,  “This  however  must  be  always 
considered  with  my  doctrine  of  the  circulation  of 
sap  in  plants,  whereby  it  appears,  that  when  any 
one  particle  of  sap  happens  by  extraordinary  heat 
to  be  forwarded  in  its  motion,  every  part  of  the 
sap  contained  in  the  vessels  of  the  same  plant 
will  also  be  quickened  and  become  more  lively, 
so  that  the  juices  of  the  whole  plant  will  move 
alike  in  every  part,  instances  of  which  we  find  in 
the  trees  planted  against  my  late  invented  fire¬ 
walls.” 

Here  is  another  instance  of  an  author’s  indulg¬ 
ing  in  a  fallacious  theory :  that  such  assertions  are 
groundless,  may  be  seen  in  most  hot-houses  or 
vineries;  for  if  a  branch  of  a  tree  be  introduced 
to  the  heat,  it  will  immediately  throw  out  leaves 
and  shoots  in  a  limited  degree,  whilst  that  part  of 
the  plant  which  is  still  exposed  will  remain  ap¬ 
parently  unaffected. 

He  also  says,  “In  grafting  or  budding  of  stone 
fruit,  I  have  observed  that  such  trees  as  are  in¬ 
oculated  near  the  root  of  the  stock,  are  much 
more  apt  to  shoot  out  unprofitable  luxuriant 
branches,  than  those  which  are  budded  or  grafted 
five  or  six  feet  from  the  root.  I  find  the  latter  to 
make  fruit-branches  in  such  plenty,  that  hardly 
any  barren  shoots  are  found  upon  them,  which 
seems  to  happen  for  the  same  reason  I  have  men¬ 
tioned  elsewhere,  that  too  great  plenty  of  nourish- 
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ment  is  ever  a  hindrance  to  the  bringing  forth 
of  increase  as  well  in  animals  as  in  vegetables, 
and  that  a  luxuriance  of  growth  in  either  must 
always  be  checked  to  make  them  prolific.  To  the 
length  of  passage  in  these  standards  wdiich  the  sap 
takes  in  its  ascension  from  the  root  through  the 
stock,  before  it  reaches  that  part  wffiere  it  is  to 
alter  its  property  in  the  bud  of  the  peach,  must  I 
think  contribute  to  weaken  it,  and  rob  it  of  that 
luxuriance  which  it  would  have  had,  if  it  had  been 
permitted  to  push  out  branches  near  the  root,  when 
it  was  undoubtedly  more  strong  and  vigorous.” 

Here  again  this  author’s  observations  are  correct 
in  the  main,  but  his  reasoning  is  abstruse,  and  his 
conclusions  erroneous :  he  evidently  had  not  a 
perfect  comprehension  of  the  laws  of  Nature. 

Miller,  in  his  general  observations,  says,  “  There 
are  many  persons  that  suppose,  that  if  fruit  trees 
are  but  kept  up  to  the  wall  or  espalier,  during  the 
summer  season,  so  as  not  to  hang  in  any  great 
disorder,  and  in  winter  to  get  a  gardener  to  prune 
them,  it  is  sufficient;  but  this  is  a  very  great  mis¬ 
take,  for  the  greatest  care  ought  to  be  employed 
about  them  in  the  spring,  when  the  trees  are 
in  vigorous  growth,  which  is  the  only  proper 
season  to  procure  a  quantity  of  good  wood  in  the 
deficient  parts  of  the  tree,  and  to  displace  all  use¬ 
less  branches  so  soon  as  they  are  produced, 
whereby  the  vigour  of  the  tree  will  be  entirely  dis- 
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tributed  to  such  branches  only  as  are  designed  to 
remain,  which  will  render  them  strong  and  more 
capable  to  produce  good  fruit ;  whereas  if  all  the 
branches  are  permitted  to  remain  which  are  pro¬ 
duced,  some  of  the  more  vigorous  will  attract  the 
greatest  share  of  the  sap  from  the  tree,  whereby 
they  will  become  far  too  luxuriant  for  producing 
fruit,  and  the  greatest  part  of  the  other  shoots  will 
be  starved,  and  rendered  so  weak,  as  not  to  be  able 
to  produce  any  thing  else  but  blossoms  and 
leaves;  so  that  it  is  impossible  for  a  person,  let  him 
be  ever  so  well  skilled  in  fruit  trees,  to  reduce  them 
into  any  tolerable  order  by  winter  pruning  only, 
if  they  are  wholly  neglected  in  the  spring. 

“  It  must  be  also  remarked  that  peaches,  nec¬ 
tarines,  apricots,  cherries  and  plums,  are  always 
in  the  greatest  vigour  when  they  are  the  least 
maimed  by  the  knife ;  for  when  these  trees  have 
large  amputations,  they  are  very  subject  to  gum, 
and  decay,  so  that  it  is  certainly  the  most  prudent 
method  carefully  to  rub  off  all  useless  buds,  when 
they  are  first  produced,  and  pinch  others  where 
new  shoots  are  wanted  to  supply  the  vacancy  of 
the  wall,  by  which  management  trees  may  be  so 
ordered  as  to  want  but  little  of  the  knife  in  winter 
pruning,  which  is  the  surest  way  to  preserve  those 
trees  healthful,  and  is  performed  with  less  trouble 
than  the  common  method.” 

These  observations  and  ideas  are  undoubtedly 
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correct;  but  here  is  no  fixed  principle  or  rule,  to 
enable  a  person  to  determine  which  are  the  useless 
buds  and  branches,  or  to  confine  a  tree  within 
prescribed  bounds. 

Hitt,  in  his  general  observations  on  the  Pruning 
and  Management  of  Trees,  says,  “  I  shall  now 
give  some  directions  for  keeping  trees  in  the  most 
healthful  state,  productive  of  good  fruit,  in  the 
greatest  quantity,  and  as  early  after  planting  as 
possible,  without  injuring  them  for  the  future,  to 
effect  which  many  endeavour  by  various  ways,  and 
especially  by  immoderate  pruning,  though  without 
effect ;  for  when  the  knife  is  most  made  use  of, 
there  is  commonly  the  least  success,  though  there 
is  absolute  necessity  of  lessening  the  number  of 
branches  at  the  time  of  transplanting  or  soon  after, 
yet  they  ought  to  be  lessened  in  such  a  manner 
that  those  left  on,  and  such  as  proceed  from  them, 
may  extend  themselves  in  the  least  time,  so  as  to 
fill  the  space  of  wall  assigned  them,  and  that  all 
the  trees  planted,  may  one  with  another,  cover  the 
whole  wall,  without  having  their  branches  too 
near  each  other,  but  that  each  may  receive  equal 
advantages  from  the  sun,  air  and  dews,  the 
stronger  being  confined  in  such  a  position  that 
the  young  ones  may  issue  and  be  obtained  from 
them  when  wranted. 

“  But  before  I  shew  the  method  of  pruning 
trees,  designed  for  wails  or  espaliers,  I  shall  make 
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some  observations  on  those  kinds  of  standard  fruit 
trees  that  are  natural  to  our  climate,  for  I  think 
in  these,  Nature  best  shews  us  the  time  and  man¬ 
ner  of  pruning. 

u  If  there  are  two  apple,  pear,  plum  or  cherry 
trees,  equal  in  health  and  strength  at  one  year 
old,  after  grafting,  let  them  remain  some  years 
after  in  the  same  stations,  having  sufficient  space 
to  extend  their  branches  in ;  and  one  of  them  be 
pruned  and  the  other  not,  but  suffered  to  grow 
in  a  shape  quite  rude  and  natural,  the  latter  will 
produce  fruit  much  earlier  than  the  other,  though 
perhaps  its  branches  will  not  be  in  so  regular  a 
position  as  those  of  the  former ;  hence  it  may 
be  reasonably  inferred  that  premature  pruning 
retards  bearing,  and  that  pruning  a  healthy, 
strong  standard,  in  what  manner  soever,  before 
blossoming,  will  keep  it  longer  back  from  a  bear¬ 
ing  state  than  it  would  be,  were  it  left  unpruned 
to  the  direction  of  Nature  alone;  for  shortening 
the  branches  takes  away  the  buds  from  the  ex¬ 
tremities,  which  always  blossom  first,  and  if  some 
of  them  be  quite  cut  off,  the  vigour  of  those  re¬ 
maining  will  be  increased,  and  the  more  vigorous 
the  branches  are,  the  longer  it  will  be  before  they 
blossom;  for  it  is  observable,  that  those  kind  of 
standards  before-mentioned  produce  most  fruit 
near,  but  below,  such  parts  of  their  branches  as 
were  once  the  end  of  a  year’s  shoot,  and  on  such 
as  are  horizontal  or  declining,  for  which  reason  I 
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think  it  best  to  leave  vigorous  standards  unpruned 
till  they  have  blossomed,  or  only  to  take  out 
some  of  the  upright  branches  that  would  gall 
others. 

“  Perhaps  it  may  be  said,  that  if  two  of  those 
trees  were  left,  the  one  cut  and  the  other  uncut, 
the  former  would  produce  better  fruit  when  it 
bears  than  the  latter :  I  grant  it  will,  were  the 
latter  never  cut  at  all;  and  that  pruning  after 
blossoming,  as  I  hinted  before,  is  very  serviceable 
to  standards  in  the  following  cases,  which  are 
manifest  signs  of  their  want  of  it. 

“  First,  when  they  blossom  much,  but  bear  no  fruit, 
which  shews  that  they  are  too  weak,  and  that  part 
of  their  branches  ought  to  be  cut  off,  by  which 
those  that  are  left  will  receive  a  greater  quantity 
of  sap,  and  produce  as  good  fruit  as  others  of  the 
same  kind,  that  have  been  often  pruned. 

“  Secondly,  when  the  fruit  which  they  bear  is 
small,  and  some  of  the  branches  that  formerly 
bore  are  covered  with  moss,  or  are  dead,  then,  in 
order  to  enlarge  the  fruit,  those  mossy  and  dead 
branches  should  be  taken  out. 

cc  Thirdly,  when  trees  put  forth  young  branches 
out  of  some  of  the  old  ones  which  have  borne,  it 
shews  they  want  to  be  relieved  by  taking  out  the 
old  ones,  and  enabling  them  to  produce  their  fruit 
upon  others  that  are  young. 

a  From  what  has  been  said,  I  think  it  appears 
very  plain  that  cutting  of  standard  trees,  before 
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they  bear,  is  injurious,  though  afterwards  ser¬ 
viceable;  i.  e.  of  the  cherry,  plum,  pear,  and  apple. 

“  I  never  sazv  apricots ,  peaches  or  nectarines , 
bear  without  cutting ;  but  the  almonds,  which 
nearest  resemble  them,  bears  plentifully,  and  pro¬ 
duces  part  of  its  fruit  upon  branches  made  the 
year  before,  and  part  upon  studs  proceeding  from 
branches  of  two  years  old ;  both  of  them  are  fur¬ 
nished  with  buds  at  their  ends,  which  produce 
leaves,  and  a  good^  shelter  to  the  blossoms  and 
fruit. 

<c  It  is  observable,  that  this  tree  bears  most 
fruit  at  the  ends  of  its  branches,  and  for  this  rea¬ 
son  the  ends  of  branches  ought  not  to  be  taken  oft, 
neither  from  this  tree  nor  any  other  nearly  like  it, 
and  those  are  which  I  have  just  before  mentioned. 
But  the  apricot  sometimes  produces  shoots  in  the 
autumn,  from  the  ends  of  those  shoots  made  in  the 
summer;  these  latter-made  shoots  generally  die 
in  the  winter,  therefore  should  be  taken  off  at  the 
next  time  of  pruning. 

u  Though  I  have  shewn  the  ill  consequence  of 
pruning  standards  before  blossoming,  except  at 
the  time  of  plantings  yet  trees  planted  against 
walls  should  be  pruned  in  a  proper  manner,  in 
order  to  reduce  their  branches  to  a  just  number; 
for  were  all  to  be  left  on,  there  would  be  too 
many  to  place  against  a  wall  without  being  too 
near  each  other,  or  at  least  than  those  would  be 
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upon  the  same  tree,  if  it  was  a  standard,  for  there 
is  great  difference  between  one  and  the  other. 

“  Most  standard  trees  grow  naturally  in  the 
shape  like  a  cone,  or  hemisphere,  so  that  if  one 
tree  be  a  standard,  and  another  planted  against  a 
wall,  and  their  branches  extend  in  height  and 
breadth  alike  from  the  stems,  yet  that  which  is  a 
standard  fills  a  place  more  than  double  to  that  of 
a  tree  planted  against  a  wall,  consequently  more 
than  half  of  the  branches  or  buds  which  put  forth 
from  the  latter  ought  to  be  taken  off ;  this  is  the 
best  reason  I  can  give  for  pruning  of  wall  trees 
before  they  have  borne,  but  afterwards,  it  is  re¬ 
quisite  to  take  those  branches  out,  and  leave 
young  ones  to  succeed  them ;  but  there  is  no  want 
of  shortening  brandies  in  any  kind  of  old  fruit 
trees  to  increase  their  number,  for  young  ones 
will  naturally  proceed  from  those  that  are  nailed 
horizontally. 

“  There  are  many  that  prune  all  kinds  of  wall 
trees  immoderately  twice  in  the  space  of  a  year; 
first,  in  the  winter  they  shorten  all  the  branches, 
under  the  pretence  of  getting  new  wood  to  cover 
the  walls  ;  secondly,  in  summer  they  cut  a  large 
quantity  out  of  the  trees,  because,  as  they  say,  the 
wood  is  too  strong,  or  that  there  is  too  much  left. 

“  To  cut  in  winter  to  gain  wmod,  and  to  cut 
w’ood  out  in  the  summer,  because  forsooth,  it  is 
too  strong,  is,  I  think,  acting  contrary  to  nature, 
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and  spending  sap  unnecessarily;  for  as  the  strength 
of  the  wood,  and  the  growing  of  the  branches  too 
near  each  other,  are  entirely  owing  to  the  winter 
cutting,  if  the  branches  were  then  placed  hori¬ 
zontally  on  the  wall,  there  would  be  no  occasion 
to  cut  out  too  much  in  the  summer,  and  the  sap 
which  the  roots  collected  from  the  earth,  would 
form  new  branches  more  fit  for  the  production  of 
fruit,  and  in  such  places  w^here  they  might  con¬ 
tinue  ;  so  by  this  method  the  trees  will  bear,  and 
the  walls  will  be  covered,  sooner  than  by  any  other. 

“  It  may  be  objected,  that  leaving  the  branches 
to  so  great  a  length,  as  not  being  cut  at  all,  will 
weaken  trees,  or  in  other  terms,  exhaust  the  sap 
from  the  roots,  but  the  contrary  may  be  easily 
proved. 

“  Admit  both  sides  of  a  tree  have  at  first  an  equal 
number  of  branches,  and  let  either  of  the  sides  be 
cut  at  pleasure,  and  observe  by  the  buds  what 
number  of  shoots  may  be  produced  from  the  re¬ 
maining  branches,  on  that  side  which  is  cut  short; 
then  let  the  whole  branches  be  left  on  the  other 
side,  in  proper  places,  and  the  useless  buds  taken 
off  tiil  their  number  on  each  side  be  equal,  by  this 
management  it  may  be  reasonably  expected  that 
there  will  be  an  equal  number  of  new  branches 
on  each  side. 

c‘  Now  if  no  more  shoots  be  produced  by  leav* 
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ing  the  branches  longer  on  one  side  than  they  are 
on  the  other  which  was  cut  short,  how  can  one 
method  weaken  a  tree  more  than  another  ? 

“  The  consequences  indeed  of  leaving  the 
branches  long,  will  be  this,  they  will  have  pro¬ 
duced  shoots  at  more  proper  distances,  and  cover 
the  wall  sooner  with  such  as  will  earlier  bear 
than  those  on  the  other  side,  which  we  cut  short ; 
besides,  there  will  be  no  occasion  to  thin  them  so 
much  in  summer,  on  that  side  where  the  branches 
are  left  in  full  length  in  winter,  and  the  useless 
buds  disbudded. 

“  I  have  seen  nectarines  and  peaches  that 
have  been  planted  against  walls  ten  or  twelve 
years,  which  have  been  annually  cut  in  winter,  in 
order  to  make  them  strong,  and  trimmed  in  sum¬ 
mer,  according  to  the  usual  custom,  that  the  fruit 
may  be  larger  and  not  two  much  shaded ;  excel¬ 
lent  reasons  and  management,  whereby  two-thirds 
of  the  branches  are  either  cut  or  shortened,  and 
at  the  same  time  a  third  part  of  the  wall  is  un¬ 
covered. 

“  Had  the  branches  shortened  in  the  winter 
been  left  their  full  length,  so  as  to  cover  the  wall, 
and  in  April  all  their  buds  rubbed  off,  except  some 
to  produce  shoots  in  proper  places,  then  there 
must  certainly  have  been  more  fruit  and  fewer 
branches  to  be  taken  out  in  the  summer,  for  the 
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quantity  of  sap  which  supported  them,  might  have 
supported  as  much  fruit  as  would  have  been  equal 
to  them  in  weight. 

Besides,  I  have  known  by  experience  that 
trees,  by  this  short  cutting,  are  not  so  apt  to  bear. 

u  At  the  request  of  a  certain  gentleman,  I 
shortened  the  branches  of  a  peach  tree  on  one 
side  according  to  the  rules  laid  down  by  the  best 
authors  ;  but  the  other  side  I  nailed  to  the  wail* 
without  shortening  one  branch,  which  is  a  method 
I  have  practised  many  years.  The  crop  of  fruit,  as 
well  as  the  number  of  young  branches  on  that 
side  of  the  tree  where  the  shoots  were  not 
shortened,  were  so  greatly  preferable  to  those  on 
the  other,  that  the  gentleman  was  thoroughly 
convinced  by  this  and  other  instances  given  him, 
that  shortening  of  branches  was  an  ill  practice, 
both  in  the  peach  trees  and  many  others. 

fC  The  fig  tree,  of  some  kinds,  bears  plentifully 
upon  standards,  if  their  branches  be  never 
shortened;  and  I  have  seen  fruit  ripen  well  upon 
them  in  England,  where  the  soil  was  dry  and  mixed 
with  stones,  in  such  places  where  they  were  shel¬ 
tered  from  the  winds;  but  in  others,  w here  the  fruit 
is  exposed,  it  is  commonly  beaten  off  by  the  winds 
before  it  arrives  at  maturity,  as  it  always  grows 
very  near  the  end  of  the  branches,  and  on  no 
other  part  except  the  present  year’s  shoots,  or  the 
upper  ends  of  those  of  the  last  year*  therefore, 
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these  shoots  ought  not  to  be  ended  in  the  winter ; 
and  there  is  no  necessity  of  shortening  to  procure 
young  branches,  for  there  is  always  a  sufficient  stock 
of  them  rising  yearly  from  the  roots,  which  when 
the  trees  are  planted  against  walls,  may  be  trained 
up  to  succeed  others,  and  if  they  grow  to  the  top 
of  the  wall,  may  be  taken  out  close  to  the  ground.” 

The  clear,  simple,  and  candid  observations  of 
this  author,  might  have  been  expected  to  convince 
every  person,  of  common  understanding,  of  the 
gross  impropriety  of  the  general  practice  of  the 
nurseryman  and  the  gardener;  but  it  seems  to 
have  effected  very  little,  if  any,  improvement. 

It  is  difficult  to  conceive  how  things  could  have 
been  more  unnaturally  or  ignorantly  conducted 
in  Hitt’s  time,  than  in  the  present  age ;  and  if  such 
was  the  case,  how  is  it  to  be  accounted  for,  that 
his  book  should  have  effected  so  little  in  a  field 
where  so  much  was  to  be  done  ? 

I  can  only  suppose  that  the  attention  of  his 
readers  being  caught  by  the  singularity  of  his 
sketches,  and  finding  in  the  course  of  a  season  or 
two,  the  difficulty,  if  not  the  total  impossibility  of 
maintaining  a  tree  in  such  a  precise  form,  upon 
the  principles  laid  down,  suffered  themselves  to 
be  prejudiced  against  the  whole  of  the  work,  and 
therefore  threw  it  aside. 

I  must  however  remark,  that  in  his  comparison 

of  the  surface  of  a  standard  and  a  wall  tree,  and 
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stating  the  impracticability  of  extending  the  sur¬ 
face  of  the  latter  in  proportion  with  the  former, 
without  pruning,  as  the  only  reason  he  could 
assign  for  pruning  or  cutting  out.  Hitt  discovers 
rather  a  contracted  understanding  of  his  subject; 
for  it  will  always  be  found,  that  what  a  wall  tree 
loses  in  thickness  and  number  of  branches,  may  be 
(and  where  nature  is  properly  attended  to,  is) 
made  up  in  length  of  branches,  and  thereby,  cutting 
is  rendered  as  unnecessary  in  the  one  as  the  other. 


[  100  ] 


DESCRIPTION  OF  PLATES, 

AND 

PARTICULAR  PRACTICE  OF  HITT  AND  OTHERS. 

Hitt  is  the  first  author  I  have  seen  who  has 
given  drawings  or  sketches,  representing  his  trees 
in  the  different  stages  of  their  growth,  to  elucidate 
his  principles  and  mode  of  training. 

This  method  affords  a  clear  and  perspicuous 
elucidation,  and  most  readily  directs  the  mind  to  its 
object;  and  from  observing  its  utility,  no  doubt 
it  has  been  adopted  by  Mr.  Knight  and  Mr.  For¬ 
syth,  and  is  so  by  myself.  And  as  a  comparison 
of  those  different  sketches  will  afford  the  greatest 
aid  in  forming  a  judgment  of  their  respective 
merits,  I  have  placed  them  together;  and  that  they 
may  be  more  clearly  understood,  I  shall  annex 
their  own  descriptions. 

Hitt’s  description  of  Plate  3.  is  as  follows  : — 
“  Figure  1 .  is  the  shape  of  a  tree  that  is  properly 
strong ;  what  I  call  properly  strong,  is,  one  that 
has  two  or  three  branches  of  a  yard  in  length  or 
more ;  one  that  has  its  branches  less  than  two 
feet  in  length,  I  call  weak,  which  has  been  grafted 
a  year,  and  taken  up  in  order  to  transplant  it, 
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whether  it  be  an  apple,  pear,  or  plum,  or  cherry 
tree,  for  they  all  have  nearly  this  shape  at  the  age 
aforesaid. 

iC  Figure  2.  is  the  same,  planted  against  a  wall, 
and  cut  in  the  manner  directed  by  all  authors 
that  I  have  read  on  this  subject. 

“  Figure  3 ,  represents  the  same  tree,  with  the 
shoots  it  would  probably  make  if  it  were  properly 
taken  up  and  planted  in  a  proper  soil. 

“  Figure  4.  is  the  same,  transplanted,  as  figure  3 . 
being  cut  and  nailed  after  the  method  which  I 
have  practised  many  years. 

“  Figure  5.  is  the  same,  with  the  increase  of 
branches  made  the  first  year  after  planting,  and 
nailed  as  intended  for  the  winter  order. 

“  Figure  6.  is  a  tree  w  hen  grow  n  to  the  height 
of  the  wall,  and  the  breadth  allowed  to  each  tree. 
Suppose  it  to  be  a  pear  upon  a  free  stock,  as  may 
be  proved  by  the  scale,  if  by  it  the  space  of  wall 
it  covers  is  measured ;  for  it  is  the  same  as  is 
before  allowed  for  pear  trees  upon  such  stocks. 

"  Plate  4.  represents  either  a  peach,  nectarine, 
or  apricot  tree,  at  different  ages. 

“  Figure  1.  is  one  taken  from  the  nursery. 

t(  Figure  2.  is  the  same,  cut  according  to 
custom. 

<c  Figure  3.  is  the  same  as  figure  2.  with  the 
branches  it  may  be  supposed  to  have  made  in  one 
year. 
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“  Figure  4.  is  the  same  as  figure  1.  when  cut 
and  nailed  after  my  method. 

“  Figure  5.  is  the  same  as  figure  4.  after  it  has 
been  planted  one  year.  On  one  side  of  this  tree 
there  are  all  the  branches  it  was  suffered  to  make; 
on  the  other  side,  it  is  cut  and  nailed  for  the 
winter  order. 

<c  As  appears,  the  side  A.  B.  has  fewer  branches 
upon  it  than  there  are  upon  the  part  A.  C. ;  for 
the  former  has  more  than  one  half  of  its  collaterals 
taken  off,  about  an  inch  from  the  horizontals. 

“  My  reason  for  not  cutting  these  collaterals 
close  to  the  part  they  proceed  from,  is  to  procure 
a  greater  number  of  bearers  the  next  year,  there 
generally  being  on  the  lower  end  one  bud,  and 
sometimes  more,  which  produce  shoots  after 
cutting. 

“  At  this  time  of  dressing,  I  think  it  is  better  to 
leave  the  bearers  about  six  inches  asunder,  nailed 
in  an  upright  position,  with  long  and  narrow 
shreds,  for  broad  ones  are  apt  to  spoil  the  beauty 
of  the  fruit,  and  short  ones  to  pinch  the  branches. 

11  The  upper  ends  of  branches  are  the  most 
certain  to  produce  fruit,  and  should  therefore 
never  be  taken  off,  if  alive ;  for  the  upper  bud  of 
every  healthy  branch  always  puts  out  leaves, 
which  shelters  those  blossoms  nearest  them. 

“  The  side  A.  C.  in  the  figure  last  mentioned, 
appears  stronger  than  the  side  A.  B.  by  its  having 
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produced  more  strong  horizontals,  one  of  which 
is  placed  from  E.  to  I.  and  fills  the  first  space 
betwixt  the  stems.  And  when  one  side  of  a  tree 
is  much  stronger  than  the  other,  its  stem  should 
be  laid  lower,  and  that  side  which  is  weakest 
must  be  raised  more  upright. 

“  The  first  branches  that  I  chose  to  take  off 
from  the  side  A.  C.  are  H.  and  Y.  which  were  left 
for  bearers  when  the  tree  was  planted,  and  in 
figure  4.  are  marked  G.  and  H.  The  next  that 
are  to  be  examined,  are  those  at  L.  and  M.  or  any 
others  that  may  chance  to  be  near  those  places  ; 
for  there  ought  not  to  be  any  branches  left  in 
them,  but  what  are  of  a  proper  size  for  bearers. 

ei  What  has  been  already  said  relates  only  to 
such  trees  as  have  two  stems  at  the  time  of  plant¬ 
ing;  and  when  there  is  but  one  stem,  it  must  be 
placed  against  the  wall  in  the  same  manner  as 
one  of  the  others ;  and  a  new  one  must  be  raised 
as  soon  as  possible  from  one  of  the  lowest  buds, 
which  are  very  apt  to  shoot  strongly  when  their 
stem  is  planted  so  much  leaning,  as  A.  B.  or  A.  C.  ; 
and  in  all  other  respects  it  must  be  managed  as  in 
figures  4.  and  5.  of  this  Plate. 

<c  Figure  6.  is  a  tree  full  grown.” 

Forsyth's  description  of  plates  1.  7.  8  : — - 
Figure  1.  represents  an  old  apricot  tree,  after 
the  last  pruning  in  summer,  in  the  fourth  year 
after  heading  down. 
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a.  a.  a.  a.  The  cicatrices  of  the  four  different 
years  heading,  which  should  be  performed  at  the 
time  of  the  winter  or  spring  pruning. 

b.  b.  b.  Forked  shoots  which  are  laid  in  in  the 
summer,  and  cut  off  at  b.  in  the  winter  pruning, 
that  the  leading  shoots  may  be  always  left  without 
forks. 

As  the  small  shoots,  c.  c.  c.  from  the  stem  ad¬ 
vance,  the  larger  forked  shoots  should  be  cut  out, 
as  at  d  d.  d.  to  make  room  for  them  to  be  trained 
horizontally.  Peach  tree  much  the  same. 

Plate  8.  d.  d.  The  foreright  shoots,  as  they 
appear  before  they  are  cut  off  at  e.  in  the  autumn 
or  spring  pruning. 

d.  The  manner  of  tucking  in  the  foreright 
branches. 

f.  f.  &c.  Cicatrices  of  the  different  headings, 
which  cause  the  leading  shoot  to  produce  hori¬ 
zontal  shoots. 

Plate  7.  represents  an  old  decayed  pear  tree, 
with  four  stems,  which  were  headed  down,  and 
the  young  wood  trained  in  the  common  way,  or 
fan  fashion. 

Mr.  Knight,  on  the  peach  tree,  says,  “  My 
peach  trees,  which  were  plants  of  one  year  old 
only,  were  headed  down,  as  usual ,  early  in  the 
spring;  and  two  shoots  only  were  trained  from 
each  stem  in  apposite  directions,  and  in  an  eleva¬ 
tion  of  about  five  degrees.  And  when  the  two 
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shoots  did  not  grow  with  equal  luxuriance,  I  de¬ 
pressed  the  strongest,  or  gave  a  greater  elevation 
to  the  weakest  ;  by  which  means  both  were  made 
to  acquire  and  to  preserve  an  equal  degree  of 
vigour. 

“  These  shoots,  receiving  the  whole  sap  of  the 
plants,  grew  with  much  luxuriance,  and  in  the 
course  of  the  summer  each  attained  about  the 
length  of  four  feet.  Many  lateral  shoots  were  of 
course  emitted  from  the  young  luxuriant  branches, 
but  these  were  pinched  off  at  the  first  or  second 
leaf,  and  were  in  the  succeeding  w’inter  wholly 
destroyed,  when  the  plants,  after  being  pruned, 
appeared  as  represented.  (See  the  corner  of 
Hitt’s  Plate  4.  where  one  half  of  each  tree  is 
sketched,  the  other  half  may  be  supposed  to  be 
the  same. ) 

“  This  form,  I  shall  here  observe,  might  with 
much  advantage  be  given  to  the  trees  w'hiist  in  the 
nursery  ;  and  perhaps  it  is  the  only  form  w  hich  can 
be  given,  without  subsequent  injury  to  the  tree. 

“  It  is  also  a  form  which  can  be  given  with  very 
little  trouble  or  expense  to  the  nurseryman. 

“  In  the  succeeding  season,  as  many  branches 
were  suffered  to  spring  from  each  plant  as  could 
be  trained  conveniently,  without  shading  each 
other,  and  by  selecting  the  strongest  and  earliest 
buds  towards  the  points  of  the  year  old  branches, 
and  the  weakest  and  latest  near  their  basis,  I  wag 
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enabled  to  give  to  each  annual  shoot  nearly  an 
equal  degree  of  vigour ;  and  the  plants  appeared 
in  the  autumn  of  the  second  year  nearly  as  ex¬ 
pressed  in  figure  2.  The  experienced  gardener 
will  here  observe,  that  I  exposed  a  greater  surface 
of  leaf  to  the  light,  without  placing  any  of  the 
leaves  so  as  to  shade  others,  than  can  possibly  be 
done  in  any  other  mode  of  training ;  and  in  con¬ 
sequence  of  this  arrangement ,  the  growth  of  the 
trees  was  so  great ,  that  at  two  years  old  some  of 
them  were  fifteen  feet  wide ,  and  the  young  wood 
in  every  part  acquired  the  most  perfect  maturity. 

c<  In  the  winter,  the  shoots  of  the  last  season 
were  alternately  shortened  and  left  their  whole 
length,  and  they  were  then  prepared  to  afford 
a  most  abundant  and  regular  blossom  in  the  suc¬ 
ceeding  spring. 

“  In  the  autumn  of  the  third  year,  the  trees 
were  nearly  as  represented  in  figure  3.  the  central 
part  of  each  being  formed  of  very  fine  bearing 
wood,  and  the  size  and  general  health  of  the  trees 
afford  evidence  of  a  more  regular  distribution  of 
the  sap  than  I  have  witnessed  in  any  other  mode 
of  training. 

“  In  the  preceding  method  of  treating  peach 
trees,  very  little  use  was  made  of  the  knife  during 
winter ;  and  I  must  remark,  that  the  necessity  of 
winter  pruning  should  generally  be  avoided,  as 
much  as  possible;  for  by  laying  in  a  much  larger 
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quantity  of  wood  in  the  summer  and  autumn  than 
can  be  wanted  in  the  succeeding  year,  the  gar¬ 
dener  gains  no  other  advantage  than  that  of  having 
a  good  choice  of  fine  bearing  wood  to  fill  his 
walls ;  and  I  do  not  see  any  advantage  in  his 
having  much  more  than  he  wants ;  on  the  con¬ 
trary,  the  health  of  the  tree  always  suffers  by 
too  much  use  of  the  knife  through  successive 
seasons.” 

I  must  here  take  leave  to  observe,  that  had 
this  author  stated,  that  by  taking  off  the  strongest 
and  earliest  branches ,  instead  of  buds,  &c. 
his  description  would  have  been  consistent  with 
my  observations  of  the  result  of  such  an  opera¬ 
tion,  although  inconsistent  with  his  sketch,  and 
with  his  observations  on  the  too  frequent  use  of 
the  knife. 

But  if  we  are  to  understand  that  by  rubbing  off 
the  buds,  he  produced  an  equal  distribution  of 
the  sap,  I  can  only  say  that  I  never  found  rubbing 
off  the  buds  produce  this  effect  on  a  branch 
fastened  horizontally ;  for  with  me,  one  bud  being 
removed,  the  next  that  was  best  placed  for  the 
purpose  took  its  supply  of  sap,  and  grew  propor¬ 
tionally  strong.  And  the  sketch,  figure  %  repre¬ 
sents  this  effect;  the  shoots  at  the  point  and  at 
the  base  being  in  the  proportion  of  4  to  1,  which 
is,  indeed,  what  I  have  generally  found  to  be  the 
result  of  such  an  operation. 
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But  these  figures,  of  course,  cannot  be  meant 
to  represent  those  very  luxuriant  trees,  which 
extended  fifteen  feet  wide  in  two  years;  for  in 
this  case,  the  second  year’s  shoot  from  the  point 
must  have  been  within  six  inches  as  long  as  that 
of  the  first  year,  which  would  have  formed  a  very 
different  figure.  And  if  we  calculate  the  shoot  at 
the  base  of  the  horizontals  to  have  grown  four 
times  the  length  of  the  shoot  at  the  point,  (three 
feet  and  a  half,)  which  I  have  ever  found  to  be 
the  case  when  a  branch  is  laid  horizontally,  and 
which  is  the  proportion  represented  by  the  figure, 
we  must  consider  those  trees  to  have  made  a  most 
extraordinary  growth.  It  is,  indeed,  a  circum¬ 
stance  very  far  exceeding  any  thing  that  has  ever 
come  within  my  notice,  and  it  is  to  be  regretted 
that  the  author  had  not  described  the  soil  or  other 
cause  which  produced  this  unusual  increase. 

Mr.  Knight  further  says,  “  But  I  shall  take 
this  opportunity  of  offering  a  few  observations  on 
the  proper  treatment  of  luxuriant  shoots  of  the 
peach  tree,  the  origin  ard  office  of  which,  as  well 
as  the  right  mode  of  pruning  them,  are  not  at  all 
understood,  either  by  the  writers  on  gardening  of 
this  country  or  the  continent.” 

He  also  says,  “  Now  a  wall  tree,  from  the  ad¬ 
vantageous  position  of  its  leaves,  relative  to  the 
light,  probably  generates  much  more  sap,  compa¬ 
ratively  with  the  number  of  its  buds,  than  a 


description  OF  PLATES.  109 

standard  tree  of  the  same  size ;  and  when  it 
attempts  to  empty  its  reserved  sap  in  the  spring, 
the  gardener  is  compelled  to  destroy  (and  fre¬ 
quently  does  so  too  soon  and  too  abruptly)  a 
very  large  portion  of  the  small  succulent  shoots 
emitted,  and  the  aphis  too  often  prevents  the 
growth  of  those  which  remain ;  the  sap  in  conse¬ 
quence  stagnates,  and  appears  often  to  choak  the 
passages  through  the  small  branches,  which  in 
consequence  become  incurably  unhealthy,  and 
stinted  in  their  growth;  and  Nature  then  finds 
means  of  employing  the  accumulated  sap,  (which, 
if  retained,  would  generate  the  morbid  exudation 
gum,)  in  the  production  of  luxuriant  shoots. 
These  shoots,  our  gardeners,  from  Langley  to 
Forsyth,  have  directed  to  be  shortened  in  sum¬ 
mer,  or  cut  out  in  the  succeeding  spring;  but 
I  have  found  great  advantages  in  leaving  them 
wholly  unshortened,  when  they  have  uniformly 
produced  the  finest  possible  bearing  wood  for 
the  succeeding  year ;  and  so  far  is  this  prac¬ 
tice  from  having  a  tendency  to  render  naked 
the  lower  or  internal  parts  of  the  tree,  whence 
those  branches  spring,  that  the  strongest  shoots 
they  afford,  universally  issue  from  the  buds  near 
their  basis.  I  have  also  found  that  the  laterals 
that  spring  from  those  luxuriant  shoots,  if  stopped 
at  the  first  leaf,  often  afford  very  strong  blossoms 
and  fine  fruit  in  the  succeeding  season ;  when - 
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every  therefore ,  space  can  be  found  to  train  in 
the  luxuriant  shoot ,  I  think  it  should  rarely  or 
never  be  either  cut  out  or  shortened;  it  should, 
however ,  never  be  trained  perpendicularly  when 
this  can  be  avoided .” 

In  these  remarks  Mr.  Knight  is  correct :  all  the 
different  authors  I  have  quoted,  except  Hitt, 
direct  the  strong  branches  to  be  cut  out  or  short¬ 
ened  ;  and  it  is  now  the  general  practice,  because 
(I  presume)  they  found  them  uniformly  pro¬ 
duced  from  the  most  vertical  buds  in  the  centre  of 
the  trees ;  and  therefore  could  not  find  room  to 
train  them  in,  but  by  nailing  them  upright;  and 
when  this  was  done,  the  strongest  branches  again 
formed  on  the  upper  ends  of  these,  and  soon 
grew  out  of  bounds ;  and  where  there  was  room 
to  train  them  in,  they  were  shortened,  in  order  to 
keep  the  young  shoots  as  near  the  centre  or  root 
as  possible. 

After  three  or  four  years,  I  think  Mr.  Knight 
must  find  it  difficult  to  get  room  to  train  in  the 
luxuriant  branches  that  will  rise  from  the  centre 
of  his  trees,  unless  he  trains  them  perpendicu¬ 
larly;  but  which  he  particularly  (and  no  doubt 
correctly)  observes,  ought  not  to  be  done.  If, 
therefore,  such  shoots  are  continually  produced, 
(and  which,  from  the  peculiar  position  of  the 
branches  in  his  method  of  training,  I  think  they 
must  be,)  he  has  no  alternative,  but  must  do  as 
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the  others  have  directed,  cut  them  out,  or 
shorten  them. 

Although,  therefore,  Mr.  Knight  might  cor¬ 
rectly  estimate  the  value  of  luxuriant  branches,  he 
has  not  pointed  out  the  means  of  directing  their 
growth  in  such  places  where  they  are  wanted,  and 
where  they  might  be  trained  in  with  advantage. 
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DEDUCTION  AND  APPLICATION 

OF  THE 

LAWS  OF  NATURE, 

ORDAINED  FOR  THE  SUPPORT  AND  GOVERNMENT  OF 
VEGETABLES. 

For  whatever  purpose  we  suppose  Vegetables 
to  be  created,  it  is  clearly  the  order  of  Nature, 
that  all  kinds  advance  by  progressive  degrees  in 
their  growth  to  attain  the  fructiferous  state;  and 
as  it  is  in  the  perfect  accomplishment  of  this  that 
fruit  trees  become  valuable  to  mankind,  and  the 
seed  or  fruit  the  chief  object  for  wdiich  they  are 
cultivated,  the  attention  of  an  artist,  in  training 
and  pruning,  must  be  principally  directed  to  the 
means  required  to  assist  Nature  in  the  attainment 
of  this  her  purpose. 

To  arrange  therefore  a  system  of  raising,  train¬ 
ing,  and  pruning  fruit  trees,  in  a  scientific  manner, 
it  will  be  necessary,  first,  to  lay  down  and  explain 
those  laws,  or  principles  of  Nature,  which  are 
ordained  for  their  support  and  government, 
and  more  particularly  of  those  plants  or  trees 
that  form  the  peculiar  subject  of  the  present  work ; 
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and  with  this  view,  I  shall  reduce  them  to  the 
eight  following  theorems. 

First.  The  roots  of  plants  are  gradually  ex¬ 
tended  and  impelled  forward  into  the  earth,  and 
annually  collect,  absorb,  and  dispense  an  in¬ 
creased  quantity  of  food,  so  long  as  they  grow 
unobstructed. 

Second.  Water,  holding  in  solution  certain 
animal  and  vegetable  matter,  constitutes  the  food 
of  plants,  and  a  current,  change,  or  circulation  of 
water  in  the  soil,  is  necessary  to  sustain  the  life 
and  preserve  the  health  of  plants. 

Third.  The  food  of  plants  is  taken  up  by  the 
roots  in  a  state  of  fluid,  and  is  digested  and  im¬ 
pelled  upwards  through  the  stem,  branches,  &c. ; 
and  as  it  passes,  each  part  of  the  plant  selects  and 
appropriates  the  portion  adapted  to  its  use,  and 
the  residue,  or  that  which  is  excrementitious,  is 
thrown  off  by  the  leaves. 

Fourth.  Whether  the  supply  of  food  be  great 
or  small,  the  fluids  taken  up  must  flow,  or  spread 
over  a  proportionate  surface  of  trunk,  branches, 
and  leaves,  and  be  duly  exposed  to  the  action  of 
light,  heat,  and  air,  before  a  tree  can  attain  a  per¬ 
fect  fructiferous  state. 

Fifth.  All  trees  are  furnished  with  many  more 
buds  than  they  can  sustain  to  form  fruit  and 
branches ;  the  position  of  the  buds  determine 
their  office,  and  those  formed  for  wood  buds, 
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occupy  the  most  eligible  situation  for  extending 
the  branches ;  the  others  form  fruit  buds,  or  lay 
dormant,  until  wanted  to  supply  the  casual  loss 
of  any  wood  buds  above  them. 

Sixth.  The  loss  of  any  part  of  the  buds  or 
young  branches  of  a  tree,  (provided  its  constitu¬ 
tion  be  not  destroyed  or  injured)  will  not  retard 
the  action  of  the  root ;  but  the  same  supply  of 
food  will  be  taken  up  and  appropriated  to  the 
restoration  of  the  leaves  and  branches  lost. 

Seventh.  In  all  erect  growing  trees,  placed  in 
an  open  situation,  and  where  the  light  falls 
equally,  the  flow  of  sap  is  vertical,  and  the 
strongest  or  leading  branches  will  form  in  this 
position,  until  the  stem  or  trunk  acquires  a  cer¬ 
tain  age  or  elevation,  which  is  determined  by 
the  soil,  situation,  and  nature  of  the  tree ;  but 
in  places  where  the  light  is  obstructed  on  any 
side,  the  flow  of  sap  inclines  towards  the 
light. 

Eighth.  If  a  bud,  formed  and  placed  for  a  leading 
branch,  be  removed,  or  the  vessels  connected  with 
it  are  contracted  or  injured,  and  the  usual  passage 
of  the  sap  obstructed,  the  wood  buds  occupying 
the  next  best  position,  will  take  its  supply  and 
perform  its  office ;  and  when  from  any  number 
of  buds,  formed  to  receive  a  quantity  of  sap,  a 
part  be  taken  away,  the  share  of  sap,  which  that 
part  would  otherwise  have  received,  is  given  to 
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those  remaining,  and  they  are  extended  propor¬ 
tionally. 

The  first  principle,  viz.  the  roots  of  plants  are 
gradually  extended  and  impelled  forward  into  the 
earth,  and  annually  collect,  absorb,  and  dispense 
an  increased  quantity  of  food,  so  long  as  they 
grow  unobstructed,  is  acknowledged  by  all  the 
different  authors  here  noticed,  although  none 
of  them  appear  to  have  known  how  to  avail  them¬ 
selves  of  its  proper  application. 

For  different  causes,  it  has  been  found  desirable 
to  suppress  the  luxuriant  growth  of  trees,  or  to 
confine  them  within  a  limited  space ;  and  to  effect 
this,  the  practise  of  all  is  to  curtail  and  cut  back, 
or  prune,  the  head  or  surface  of  branches. 

Although  by  these  means,  branches  may  be  made 
to  grow  where  wanted,  and  by  cutting  out  what 
are  called  superfluous,  or  those  which  are  pro¬ 
duced  beyond  what  can  be  disposed  of  at  pro¬ 
per  distances,  an  appearance  of  due  proportion 
may  be  exhibited  during  the  winter ;  the  increased 
quantity  of  sap,  furnished  by  the  roots  the  follow¬ 
ing  summer,  will  again  obtrude  itself  in  branches, 
still  more  luxuriant  and  numerous ;  and  although 
a  due  distribution  of  light,  and  exposure  to  the 
sun  and  air,  may  be  made  by  again  cutting  these 
out,  this  is  evidently  a  robbery,  or  waste  of  food 
and  sap,  instead  of  an  equal  distribution  of  the 
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circulating  fluids,  by  which  alone,  as  Mr.  Knight 
justly  observes,  permanent  health,  and  vigour, 
and  power  to  afford  a  succession  of  abundant 
crops,  can  be  given. 

This  general  practice  of  cutting  and  curtailing, 
exhibits  the  singular  circumstance  of  an  artist’s 
attempting  to  prevent  an  effect  by  means  which 
directly  establish  the  cause. 

An  equal  distribution  of  the  circulating  fluids 
can  be  promoted  only  by  properly  proportioning 
the  soil  a  tree  is  planted  in,  or  its  supply  of  food, 
to  the  space  allowed  for  the  trunk,  and  head,  or 
branches  to  occupy ;  and  so  to  direct  the  branches, 
that  they  may  be  permitted,  to  extend  their  full 
length.  An  exact  adjustment  of  these  may  be  dif¬ 
ficult  ;  but  where  a  plant  is  found  to  be  too  weak, 
or  deficient  in  its  growth,  to  fill  the  space  required, 
its  strength  and  increase  may  be  promoted  by  the 
addition  of  food  or  manure,  and  when  it  is  found 
to  exceed  its  bounds,  its  exuberance  is  readily 
checked  and  prevented  by  cutting  off  some  of  its 
large  and  deep-growing  roots. 

The  second  principle,  viz.  water  holding  in  solu¬ 
tion  certain  animal  and  vegetable  matter,  constitutes 
the  food  of  plants,  and  a  current,  change,  or  circu¬ 
lation  of  water  in  the  soil  is  necessary  to  sustain 
the  life,  and  preserve  the  health  of  plants,  has 
been  demonstrated  by  direct  experiment,  and  is 
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fully  sustained  by  general  observation  and  prac¬ 
tice  ,*  but  its  operation  has  been  frequently  mis¬ 
understood,  and  imperfectly  described. 

It  is  obvious  that  in  planting  trees,  with  a  view 
to  a  profitable  return,  the  bed  must  be  adapted  to 
the  peculiar  nature  of  the  tree,  as  to  whether  it 
requires  a  cold  and  retentive,  or  a  light  and  dry 
soil. 

It  has  been  remarked  by  the  most  experienced 
gardeners,  that  the  most  healthy  trees,  and 
those  producing  the  greatest  quantity  and  finest 
quality  of  fruit,  are  found  growing  in  a  shallow, 
light  soil,  on  a  lime-stone  rock. 

Whether  this  is  occasioned  by  the  influence  of 
the  sun  and  air  on  the  roots,  or  whether  the  food 
collected  in  this  situation  possesses  the  peculiar 
quality  of  producing  this  effect,  is  not  easily  de¬ 
monstrable  ;  but  as  in  either  case  it  must  depend 
upon  the  same  state  of  things,  this  is  of  little  im¬ 
portance. 

When  the  soil  is  open,  and  the  food  near  the 
surface,  it  is  readily  brought  in  contact  with  water, 
and  equally  distributed  among  the  roots,  which 
then  naturally  divide,  become  fibrous,  and  run 
parallel  with  the  surface,  so  that  both  the  roots 
and  the  food  are  alike  within  the  influence  of  the 
sun  and  the  air. 

It  has  been  before  observed,  that  the  food  of 
plants  is  water,  holding  in  solution  the  produce  of 
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decomposed  animal  and  vegetable  matter ;  but 
exactly  in  what  state  of  preparation,  proportion, 
or  combination,  the  food  is  taken  up  by  the  roots, 
it  may  be  difficult  to  ascertain  ;  it  is  however 
obvious,  that  time  and  exposure  are  required  to 
effect  the  necessary  conversion. 

As  before  remarked,  fermentation  is  detri¬ 
mental  to  plants,  when  it  is  produced  by  sub¬ 
stances  in  contact  with  the  roots,  stems,  or 
branches,  and  often  either  by  the  heat  occasioned, 
or  effluvia  emitted,  causes  disease  and  death. 

Dung,  when  placed  in  contact  with  the  roots, 
either  fresh  or  in  large  proportion,  sometimes 
produces  a  great  increase  of  wood  and  foliage, 
but  it  generally  retards  fructification,  or  disinclines 
a  plant  to  mature  its  fruit  or  seed. 

When  in  a  state  of  nature,  dung  or  manure 
seldom  comes  in  contact  with  the  roots ;  but  being 
exposed  on  the  surface  of  the  earth,  it  there  un¬ 
dergoes  the  needful  process  and  change,  and  is 
conveyed  to  the  roots,  only  as  it  becomes  soluble 
in  water,  and  fit  for  food,  between  the  particles 
composing  the  soil,  or  through  the  cavities  occa¬ 
sioned  by  worms,  &c. 

It  may  be  remarked,  that  trees  growing  in  a 
light  and  shallow  soil  are  most  exposed  to  the 
effect  of  drought,  and  consequently  more  liable  to 
casual  deficiency,  and  never  attain  so  large  a  size 
as  in  a  deep  soil,  and  that  under  such  circum- 
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stances,  the  food  being  confined  in  a  narrow 
space,  is  soon  exhausted ;  but  this  depends  upon 
the  subtrata,  and  such  deficiencies  are  easily 
remedied.  Dung  thrown  on  the  surface  of  a 
shallow  soil,  will,  as  it  undergoes  the  needful 
change,  and  is  prepared  for  food,  be  readily  con¬ 
veyed  to  the  roots  by  water,  which  is  easily  sup¬ 
plied. 

On  the  other  hand,  it  has  been  truly  said,  that 
trees  which  are  luxuriant,  whether  occasioned  by 
the  roots  running  deep,  by  a  large  portion  of  rich 
mould  or  dung  placed  immediately  in  contact  with 
them,  or  by  a  superfluity  of  moisture,  are  not  only 
not  fruitful,  but  frequently  diseased,  so  that  the 
strong  luxuriant  shoots,  which  are  formed  in  sum¬ 
mer,  become  cankered  and  die  in  the  winter. 

And  further,  when  the  roots  run  deep,  they  are 
not  affected  by  the  sun  and  air  in  the  same  equal 
degree,  nor  so  early  at  the  changes  of  the  seasons, 
as  the  branches,  consequently  the  sap  in  the  trunk 
and  branches  being  put  in  motion  in  the  spring, 
before  that  of  the  roots,  it  is  soon  exhausted,  and 
the  blossoms  are  weak;  but  immediately  upon 
or  after  the  setting  of  the  fruit,  the  sun  affecting 
the  roots,  sap  is  furnished  in  superabundance,  and 
the  blossoms  or  fruit  are  cast  off. 

The  third  theorem,  viz,  the  food  of  plants  is 
taken  up  by  the  roots  in  a  state  of  fluid,  and  is 
digested  and  impelled  upwards  through  the  stem, 
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branches,  See.  and  as  it  passes,  each  part  of  the 
plant  selects  and  appropriates  the  portion  adapted 
to  its  use,  and  the  residue,  or  that  which  is 
excrementitious,  is  thrown  off  by  the  leaves — is 
fully  supported  by  the  concurrent  testimony  of 
the  most  eminent  of  the  authors  I  have  quoted, 
which  is  seen  by  what  has  been  said  on  the  office 
and  use  of  the  leaves  of  plants,  and  particularly 
by  the  experiments  cited  of  the  Rev.  Mr.  Hales, 
where  the  branches  with  leaves  were  proved  to 
have  absorbed  and  dispensed  twenty  times  more 
water  than  those  without  leaves. 

And  whether  we  consider  the  process  of  nature 
in  the  consumption  and  appropriation  of  food  by 
plants,  to  be  complicated  and  incomprehensible, 
or  conducted  on  the  simple  principles  of  decom¬ 
position,  evaporation,  and  inspissation,  which  are 
applicable  to  every  visible  object  and  effect ;  one 
thing  is  clear*  and  absolutely  certain,  viz.  that 
the  leaves  are  necessary  to  sustain  a  plant  healthy 
and  prolific,  for  without  them,  fruit  in  maturity 
cannot  be  produced ;  and  hence  it  may  be  con¬ 
cluded,  that  the  leaves  never  should  be  removed 
from  the  branches  bearing  fruit,  or  from  those 
intended  to  produce  fruit  the  next  year. 

An  exposure  to  the  sun  gives  the  beautiful 
colour  and  fine  poignancy  of  flavour  to  most 
fruits;  but  a  shelter  from  cold  and  drying  winds 
is  equally  necessary  to  insure  a  fine  proportion  of 
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size  and  shape,  and  to  produce  a  mellowness  of 
pulp,  all  which  qualities  are  desirable,  and  may  be 
obtained  by  permitting  the  fruit  to  remain  covered 
by  the  leaves  until  it  has  acquired  its  full  size  or 
growth,  and  then  so  to  dispose  the  leaves  as  to 
admit  the  full  force  of  the  sun,  which  may  gene¬ 
rally  be  done  without  taking  them  off. 

The  fourth,  fifth,  and  sixth  principles  are — 

Fourth.  Whether  the  supply  of  food  be  great 
or  small,  the  fluids  taken  up  must  flow  or  spread 
over  a  proportionate  surface  of  trunk,  branches, 
and  leaves,  and  be  duly  exposed  to  the  action  of 
light,  heat,  and  air,  before  a  tree  can  attain  a  per¬ 
fect  fructiferous  state. 

Fifth.  All  trees  are  furnished  with  many  more 
buds  than  they  can  sustain  to  form  fruit  and 
branches;  the  position  of  the  buds  determining 
their  office,  and  those  formed  for  wood  buds  oc¬ 
cupy  the  most  eligible  situation  for  extending  the 
branches ;  the  others  form  fruit  buds,  or  lay  dor¬ 
mant  until  wanted  to  supply  the  casual  loss  of  any 
wood  buds  above  them. 

Sixth.  The  loss  of  any  part  of  the  buds  or 
young  branches  of  a  tree,  (provided  its  constitu¬ 
tion  be  not  injured  or  destroyed)  will  not 
retard  the  action  of  the  roots,  but  the  same  supply 
of  food  will  be  taken  up  and  appropriated  to  the 
restoration  of  the  leaves  and  branches  lost. 

The  existence  of  these  laws  or  principles  must 
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be  too  obvious  to  escape  the  observation  of  any 
gardener,  and  yet  we  see  that  the  general  practice 
is  in  direct  opposition  to  them  ;  for  instead  of  en¬ 
couraging  and  forwarding  the  extension  and  en¬ 
largement  of  the  surface  of  the  trunk,  branches, 
and  leaves  of  a  tree,  to  induce  fructification,  it  is 
reduced  and  retarded  as  much  as  possible  by 
shortening  and  pruning  the  branches. 

It  appears  as  if  rich  borders  were  formed,  and 
old  ones  manured,  to  facilitate  the  increase  and 
growth  of  branches  in  the  summer,  for  the  pur¬ 
pose  of  cutting  off  and  wasting  them  in  the  winter. 

The  general  instructions  of  the  different  authors 
are,  to  cut  out  all  luxuriant  and  superfluous 
branches ;  but  these  terms  are  either  very  much 
misunderstood  or  misapplied. 

Superfluous  branches  are  generally  considered 
to  be  those  which  are  too  luxuriant  to  bear  fruit 
immediately,  and  such  as  grow  beyond  the  pre¬ 
scribed  bounds,  or  in  such  situations  where  they 
cannot  be  allowed  room  to  be  fixed  in ;  but  if 
trees  are  in  the  first  instance  properly  managed, 
very  few  young  branches  will  prove  to  be  super¬ 
fluous,  or  too  luxuriant. 

When  the  first  branches  of  a  young  tree,  or  an 
old  one  cut  back,  are  placed  in  a  proper  position, 
and  those  wood  buds  removed  that  are  disposed 
to  form  branches  where  they  are  not  wanted,  all 
other  branches  may  be  suffered  to  grow  and  re- 
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main  their  full  length,  and  the  whole  of  the  sap 
furnished  by  the  roots  will  be  thus  appropriated  to 
an  increase  of  the  surface  of  the  tree,  which 
being  in  due  conformity  with  the  laws  of  Nature, 
will  bring  it  to  a  fructiferous  state  at  a  much 
earlier  period,  than  when  cut  back  and  short¬ 
ened. 

Branches  cannot  well  be  too  luxuriant,  if  grow¬ 
ing  in  a  proper  place  and  position ;  for  although 
these  may  not  bear  fruit,  they  will  produce  the 
branches  that  bear  the  finest  fruit,  and  by  furnish¬ 
ing  a  larger  surface  in  less  time,  will  produce  fruit 
in  less  time  than  weak  ones. 

A  great  variety  of  methods  are  resorted  to,  to 
lessen  the  supply  of  sap  in  particular  parts  of  a 
tree  to  induce  fructification ;  but  how  can  it  be 
expected,  that  a  part  of  a  tree  forced  into  a  fruc¬ 
tiferous  state  prematurely,  by  a  partial  starvation, 
should  produce  fruit  or  seed  equal  to  that  of  a  tree 
in  its  full  natural  ^vigour,  with  all  its  functions 
complete,  and  appropriating  the  whole  of  a  liberal 
and  generous  supply,  to  one  of  the  grand  pur¬ 
poses  for  which  it  was  created—the  propagation 
of  its  species  ? 

It  may  be  said,  that  by  Forsyth’s  and  Knight’s 
methods,  the  branches  that  are  early  fastened  in 
a  horizontal  position  are  not  weak  ;  but  although 
they  may  not  be  at  the  time  comparatively  weak, 
being  young  branches,  and  fixed  soearlyinthis  posi¬ 
tion,  the  sap  will  inevitably  form  fresh  channels,  and 
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flow  into  the  more  perpendicular  branches,  so 
that  being  deprived  of  a  due  supply,  as  they 
grow  old  they  must  become  weak. 

The  heading,  back,  and  shortening  branches  is 
also  recommended  as  a  means  of  preventing  the 
exhaustion  of  the  soil,  and  premature  decline  of 
the  tree  :  the  first  principle  establishes  the  fallacy  of 
this  idea;  the  gardener  who  commences  the  ope¬ 
rations  of  the  first  season  by  lopping  off  and 
shortening  the  branches,  will  find,  that  so  far 
from  diminishing  their  number  in  the  places 
where  they  are  thus  shortened,  he  has  produced 
an  increased  quantity  of  branches  to  cut  out  and 
throw  away  the  succeeding  season. 

If  by  exhaustion  is  meant  consuming,  to  waste 
the  stores  of  the  earth,  surely  the  practice  thus 
recommended  to  prevent,  most  completely  ope¬ 
rates  to  the  contrary,  and  promotes  exhaustion. 

A  tree  naturally  rises  from  the  earth  with  a 
single  stem,  and  in  its  progress  to  attain  a  fructi¬ 
ferous  state,  is  annually  divided,  multiplied,  and 
extended  in  branches ;  a  gardener  therefore  ought 
in  his  first  arrangement  of  the  branches  of  a  tree, 
to  look  forward  and  keep  in  view  the  form  he 
wishes  it  to  attain,  and  to  preserve,  when  full 
grown,  and  the  space  he  is  desirous  to  fill;  and  so 
to  dispose  of  the  branches,  the  first  season,  as  to 
establish  a  foundation  to  sustain  and  support  the 
structure  he  wishes  to  raise  on  it. 

The  seventh  and  eighth  theorems  are — 
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Seventh.  In  all  erect  growing  trees  placed  in 
an  open  situation,  and  where  the  light  falls 
equally,  the  flow  of  sap  is  vertical,  and  the 
strongest  or  leading  branches  will  form  in  this 
position,  until  the  stem  or  trunk  acquires  a  certain 
age  or  elevation,  which  is  determined  by  the  soil, 
situation,  and  nature  of  the  tree ;  but  in  places 
where  the  light  is  obstructed  on  any  side,  the  flow 
of  sap  inclines  towards  the  light. 

Eighth.  If  a  bud  formed  and  placed  for  a  lead¬ 
ing  branch  be  removed,  or  the  vessels  connected 
with  it  are  contracted  and  injured,  and  the  usual 
passage  of  the  sap  obstructed,  the  wood  buds  oc¬ 
cupying  the  next  best  position  will  take  its  supply 
and  perform  its  office;  and  when  from  any  num¬ 
ber  of  wood  buds,  formed  to  receive  a  quantity  of 
sap,  a  part  be  taken  away,  the  share  of  sap  which 
that  part  would  otherwise  have  received,  is  given 
to  those  remaining,  and  they  are  extended  pro¬ 
portionally. 

These  will  be  found  always  to  determine  the 
figure  of  the  tree,  which  is  an  object  of  the  first 
importance,  both  in  its  produce  and  appearance ; 
but  it  seems  never  to  have  been  thought  worth 
attending  to. 

Hitt  appears  to  have  conceived  a  more  correct 
idea  of  those  principles  than  any  other  author, 
and  yet  his  system  has  evidently  failed,  from  the 
want  of  a  due  observance  of  them  in  his  practice ; 
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but  his  mode  of  serpentiseing  the  stems  of  trees, 
promotes  a  more  equal  division  of  the  sap,  and  is 
better  calculated  to  forward  an  extension  of  the 
surface  of  leaves  and  branches,  within  a  given 
space,  than  any  other  mode  of  training  published, 
and  is  conformable  to  the  principles  which  I  have 
laid  down. 

The  stems  being  raised  and  fixed  to  an  eleva¬ 
tion  of  45  degrees,  equally  draw  and  propel  the 
sap  upwards,  and  then  the  points  being  first  fixed 
perpendicularly,  and  turned  from  a  bud  to  an 
angle  of  45  degrees,  that  bud  is  placed  in  a  more 
vertical  position,  and  the  bending  of  the  vessels  of 
the  stem,  presenting  also  some  obstruction  to  the 
flow  of  sap  up  the  stem  at  that  point,  the  bud  is 
furnished  with  a  greater  share  of  sap  than  it  would 
have  received  if  the  stem  had  remained  erect ;  but 
Hitt’s  horizontal  branches,  from  being  so  early 
and  so  abruptly  fixed  in  that  precise  position,  are 
so  much  opposed  to  the  flow  of  sap,  as  to  prevent 
it  from  reaching  their  points,  and  in  consequence 
they  cannot  be  extended  in  length,  and  the 
branches  left  on  the  upper  sides  of  his  stems,  as 
marked  G.  and  F.  in  figure  4.  of  his  plate  4.  re¬ 
presenting  a  tree  of  the  first  year’s  training,  will  in 
most  instances  be  found  to  grow  so  luxuriant,  as 
to  take  the  sap  away,  from  the  upper  part  of 
the  stem,  and  prevents  its  further  extension. 

The  branches  growing  in  this  position,  as  marked 
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O.  O.  Y.  M.  &c.  in  figure  5.  and  H.  K.  in  figure  6. 
will,  from  the  same  cause,  draw  too  great  a  portion 
of  sap,  and  impoverish  the  upper  parts ;  nor  will 
the  branches  formed  for  bearers  grow  of  equal 
strength. 

This  effect  must  be  so  clearly  evinced  in  pear 
trees,  trained  as  he  directs  on  one  stem,  as  to 
render  it  an  obstacle  almost  insurmountable  to  the 
producing  a  tree  such  as  his  plate  represents  at 
the  age  of  six  years. 

And  in  his  peach  trees  trained  with  two  stems, 
this  principle  will  operate  as  powerfully  against 
his  mode  of  providing  fresh  bearers  by  shortening 
every  alternate  one  to  one  bud ;  the  branches 
which  are  not  shortened,  or  the  buds  near  the 
stem,  will  take  the  principal  flow  of  sap,  and 
many  of  the  stubs  will  not  shoot  at  all. 

By  referring  to  the  sketches  of  Forsyth  and 
Knight,  as  well  as  Hitt,  it  will  be  seen,  that  they 
direct  the  shoots  of  one  year  old  to  be  fixed  in  a 
precise  horizontal  position,  or  to  be  fastened  in 
that  position  the  first  season,  by  degrees,  as  they 
grow ;  and  they  represent  the  point  bud  as  form¬ 
ing  the  strongest  shoots,  and  without  this  it  is 
clear  the  trees  could  not  be  made  to  extend  in 
the  manner  described  by  their  figures,  and  to 
cover  such  a  space  in  so  short  a  time  ;  but  the  fact 
will  always  prove  to  be  as  follows. 

Whenever  a  young  luxuriant  branch  is  fixed 
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in  a  precise  horizontal  position,  the  bud  occupy- 
ing  the  most  vertical  position  at  the  base,  will 
form  the  strongest  shoot,  and  the  point  bud 
the  weakest,  or  indeed  it  will  scarcely  grow 
at  all. 

When  such  a  branch  is  fixed  in  a  perpendicular 
position,  the  sap  will  invariably  flow  to  the  ex¬ 
treme  or  point  bud,  which  will  be  the  most 
vertical,  and  there  form  the  strongest  shoot, 
leaving  all  below  it  in  a  diminutive  state. 

If  it  be  fixed  in  a  reclining  position,  on  an 
angle  of  about  45  degrees,  the  buds  on  the  upper 
side,  and  the  point  bud,  will  push  out  and  form 
branches  of  nearly  the  same  strength. 

But  when  a  branch  or  stem  is  two,  three,  or 
more  years  old,  the  vessels  are  not  so  liable  to 
injury  from  being  forced  out  of  their  natural 
position ;  and  after  this  age,  that  part  which  has 
been  kept  free  from  buds  may  be  bent  with  a 
gentle  curve  to  almost  any  position,  and  the  sap 
will  continue  to  flow  in  its  usual  channels  towards 
the  extremities. 

Forsyth’s  plan  of  training,  either  with  one  per¬ 
pendicular  stem  and  horizontal  branches,  or  in 
the  fan  fashion,  is  very  well  calculated  to  bring  a 
tree  into  an  early  state  of  bearing,  but  it  is  no 
better  calculated  to  continue  it  in  such  a  state 
than  Hitt’s. 

By  selecting  and  limiting  the  number  of  first 
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shoots,  and  training  them  at  full  length,  the  sap  is 
applied  comformably  to  the  third  princiole  ;  but 
as  trees  furnish  a  much  greater  quantity  of  wood 
than  can  be  properly  disposed  of  in  the  space 
allowed  by  him,  and  are  naturally  inclined  to 
attain  a  much  greater  height  before  they  spread 
their  branches,  the  greatest  flow  of  sap  will  be 
up  the  perpendicular  stem,  and  the  strongest 
branches  annually  forming  at  the  top,  will  leave 
the  horizontals  without  the  means  of  extension. 

As  fine  fruit  cannot  be  produced  on  weak 
branches,  or  on  any  of  more  than  four  or  five 
years  old,  (which  he  acknowledges,)  those  hori¬ 
zontal  branches  will  soon  be  worn  out,  and  there 
will  be  no  means  of  renewing  them,  but  by 
heading  back  in  the  manner  he  directs  for  old 
trees. 

I  believe  few,  who  have  adopted  his  plan,  have 
found  themselves  so  fortunate  in  the  result  as  to 
obtain  such  a  quantity  of  pears  as  he  represents 
to  have  been  produced  in  so  short  a  time  after 
amputation*,  and  therefore  will  not  be  willing  to 
repeat  the  experiment. 

Any  person  who  has  trained  trees  on  either  of 

*  “  On  the  20th  of  June  I  headed  several  standards  that 
were  almost  destroyed  hv  the  canker,  some  of  them  were  so 
loaded  with  fruit  the  following  year,  that  I  was  obliged  to 
prop  the  branches,  to  prevent  their  being  broken  down  by 
the  weight  of  it.” 

K 
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those  plans,  must,  after  the  first  four  or  five 
years,  have  found  an  annual  deficiency,  instead  of 
an  increase,  both  in  quality,  number  and  size  of 
the  fruit,  in  every  part  of  the  tree ;  the  extremes 
of  the  horizontals  produce  the  best ;  and  as  the 
little  sap  supplied  to  them  must  be  continually 
wasted  in  shoots  near  the  stem,  even  those  be¬ 
come  smaller  and  weaker  every  year* 

Forsyth  directs  the  fore-right  wood  shoots  on 
pear  trees  to  be  shortened  at  particular  buds  to 
about  four  inches;  but  this  will  inevitably  pro¬ 
duce  other  strong  shoots  from  those  buds,  and 
by  shortening  these  again  and  again,  those  bunches 
of  stubs,  which  he  and  others  so  much  deprecate, 
will  be  produced* 

Although  Knight's  plan  bears  a  little  resem¬ 
blance  to  Hitt’s  in  the  drawing,  it  will  be  found 
more  exactly  to  resemble  Forsyth's  in  effect ;  but 
as  neither  he  nor  Forsyth  has  adapted  Hitt’s 
mode  of  serpentining  the  stems,  in  so  much  will 
both  prove  inferior. 

From  the  bending  of  the  stem,  the  sap  will 
always  be  more  inclined  to  flow  freely  into  the 
horizontals,  and  these  in  consequence  may  at  all 
times  be  renewed  with  greater  certainty ;  but  as 
the  sap  in  an  upright  stem  will  always  flow  to  its 
top,  and  there  form  the  strongest  branches,  the 
horizontals  will  draw  but  a  small  quantity  only  of 
the  sap ;  and  in  consequence  they  will,  in  a  few 
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years,  be  impoverished  and  worn  out,  as  they 
cannot  be  renewed  but  by  amputating  the  head 
of  the  tree,  and  commencing  anew. 

And  further,  by  laying  the  first  branches  of  a 
plant  in  a  horizontal  position,  the  first  year,  or  as 
they  grow  from  the  bud,  they  may  be  prematurely 
brought  to  a  fructiferous  state,  but  they  cannot 
attain  strength  or  length  after  this ;  the  flow  of 
sap  being,  as  before  observed,  in  a  vertical  course, 
throws  itself  out  in  shoots  near  the  base  or  stem, 
and  these  being  cut  out  or  fixed  in  the  same 
horizontal  position,  the  second  season,  the  same 
effect  is  produced  the  third. 

And  in  every  succeeding  year  as  the  branches 
must  be  more  inclined  to  the  perpendicular,  the 
sap  will  flow,  and  the  branches  form  more  towards 
the  upper  end  each  year;  and  when  near  the 
centre,  the  strongest  branches  will  form  at  the 
top,  leaving  the  lower  part  naked.  Hence  it  will 
generally  be  seen  that  the  lower  part  of  a  wall  is 
covered  with  wood  too  weak  and  old  to  furnish 
fine  fruit,  or  a  renewal  of  young  wood,  while  the 
middle  is  either  naked  or  filled  with  old  wood,  or 
that  which  is  too  young  and  too  gross  to  bear 
fruit,  and  all  the  finest  wood  growing  at  the 
top. 

Even  when  a  handsome  selection  of  branches 
is  made,  in  the  manner  Mr.  Knight  recommends, 
by  cutting  out  the  smallest  and  the  largest,  these 
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are  so  changed  from  their  natural  and  original 
destination,  by  being  left  to  receive  the  whole  of 
the  sap  in  the  following  season,  and  the  surface 
so  much  curtailed,  that  they  are  mostly  incapable 
of  producing  fruit  in  its  highest  perfection,  as 
they  become  mere  vehicles  for  the  same  super¬ 
fluous  produce  of  branches  the  next  season,  which 
those  were  that  had  been  cut  out  the  last. 
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COMMENTS 

ON 

THE  GENERAL  MODE 

OF 

RAISING  AND  MANAGING 
FRUIT  TREES  OF  THE  NURSERYMEN. 

In  the  removal  or  transplantation  of  Trees, 
gardeners  and  nurserymen  are  generally  very 
careless  and  inattentive  in  taking  them  up,  and 
care  not  how  much  the  roots  are  broken  or  les¬ 
sened  in  number,  provided  they  have  enough  left 
to  keep  the  tree  alive ;  the  consequence  is,  that 
although  the  branches  left  on  may  remain  alive, 
there  is  so  great  a  deficiency  of  sap,  from  the  loss 
of  roots,  that  the  vessels  cannot  be  filled  the 
following  spring,  therefore  they  contract  and  be¬ 
come  inflexible,  and  after  one  or  two  seasons  are 
incapable  of  extension  ;  so  that  when  in  the 
course  of  time  the  roots  are  restored,  and  the  sap 
supplied  in  the  usual  quantity,  it  is,  from  being 
restricted  in  its  former  course,  impelled  through 
the  nearest  vertical  and  accommodating  buds  that 
offer. 

Hence  it  will  be  seen,  that  in  almost  all  trees 
trained  in  the  common  way,  the  first  branches 
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which  were  trained  in,  and  are  the  most  horizon¬ 
tal,  are  the  smallest  and  weakest,  and  in  conse¬ 
quence  incapable  of  bringing  fruit  to  perfection  ; 
and  as  these  occupy  the  best  part  of  the  wall,  the 
strongest  and  most  luxuriant  shoots,  by  being 
trained  erect,  quickly  grow  out  of  bounds,  and 
are  annually  cut  away. 

Thus  the  strength  of  the  tree  is  wasted,  and 
the  continued  efforts  of  Nature  to  produce  fruit, 
in  proportion  to  the  age  and  capacity  of  the  roots, 
is  obstructed,  instead  of  being  forwarded  and 
assisted. 

It  is  this  effect  that  induced  the  practice  of 
heading  back  young  trees,  on  transplanting;  and 
under  such  circumstances  it  is  certainly  a  proper 
and  necessary  method. 

Trees  that  are  not  headed  back,  after  the  usual 
mode  of  transplantation,  such,  for  instance,  as  half 
trained  and  full  trained  trees  from  the  nursery¬ 
men,  are  found  to  throw  out  their  strongest 
shoots  immediately  about  the  stem  or  trunk,  and 
notwithstanding  these  are  removed,  this  and  every 
other  attempt  to  force  the  sap  into  the  old 
branches  is  vain,  its  nature  will  remain  the  same ; 
and  a  vigorous  head  cannot  be  restored,  but  by  a 
removal  of  the  old  branches. 

This  shews  the  impropriety  of  the  present  prac¬ 
tice  of  heading  back  and  training  trees  in  the 
nursery  ground. 
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As  it  is  a  general  custom  for  those  who  plant 
fruit  trees  to  rely  on  the  nurseryman  for  the  pro¬ 
duction  of  their  plants,  it  becomes  an  object  of 
the  greatest  importance  to  enquire,  how  far  their 
general  practice  is  adapted  to  public  utility.  And 
I  feel  no  hesitation  in  stating,  that  this  business  is 
conducted  upon  such  imperfect  principles,  that  it 
is  almost  impossible  to  find  one  plant  in  twenty 
that  is  worth  transplanting. 

It  is  obvious,  that  unless  the  original  plan  or 
foundation  be  good,  a  perfect  superstructure  can¬ 
not  be  raised. 

From  the  deformity  and  disorder  produced  in 
the  nursery  ground,  almost  all  our  gardens  and 
orchards  exhibit  in  their  trees  a  complete  con¬ 
trast  to  the  beautiful  simplicity  and  bountiful 
produce  provided  for  by  Nature. 

Before,  therefore,  any  thing  like  perfection  can 
be  attained  by  the  gardener,  a  reformation  muse 
take  place  in  the  practice  of  the  nurserymen. 

The  first  operations  of  the  nurseryman  I  will 
consider  to  be  the  transplanting  his  stocks  for 
engrafting  and  budding,  and  in  performing  this, 
his  only  object  is,  that  they  grow  and  produce 
some  kindly  luxuriant  branches;  but  as  to  how  or 
where,  or  in  what  manner,  either  these  or  the 
roots  may  grow,  he  is  perfectly  indifferent. 

Whether  the  bud  or  graft  produces  one  or 
more  shoots  it  matters  not,  the  whole  are  cut  off 
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short,  or,  as  it  is  termed,  headed  back  the  follow¬ 
ing  winter,  and  such  as  accidentally  produce  four 
or  five  branches,  so  placed  as  to  be  fastened,  to 
form  a  flat  side,  are  fixed  to  stakes  or  a  wall,  in 
the  form  they  are  usually  trained  ;  and  as  if  fur¬ 
ther  to  insure  premature  old  age,  decrepitude, 
and  deformity,  they  are  afterwards  several  times 
taken  up  and  transplanted  in  the  same  careless 
manner. 

The  roots  are  broken  or  cut  off  at  random, 
and  generally  either  diminished  more  than  one- 
half,  or  they  are  doubled  back  and  distorted,  and 
if  there  be  enough  left  to  keep  the  plant  alive,  it 
is  thought  quite  sufficient ;  and  by  these  means 
the  appearance  of  blossoms  and  fruit  being  pre¬ 
maturely  produced,  those  stinted  and  deformed 
plants  are  sold  as  half,  or  full-trained  trees  for 
four  times  the  price  of  others;  and  when  sold, 
they  are  again  taken  up,  and  the  roots  treated 
and  diminished  in  the  same  careless  manner. 

Milier,  Forsyth,  Knight,  and  others,  uniformly 
direct  that  trees  from  the  nursery  ground  be  cut 
down,  or  headed  back,  to  two  or  three  eyes,  the 
next  spring  after  planting;  and  with  such  plants 
as  are  here  described,  there  cannot  be  a  better 
mode  of  treatment,  but  this  is  evidently  losing 
time,  and  wasting  its  produce. 

Whenever  the  roots  of  a  tree  are  diminished 
on  transplantation,  the  supply  of  sap  must  be 
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proportionally  lessened ;  for  if  the  branches  of  a 
tree,  under  such  circumstances,  are  left  at  full 
length,  the  sap  vessels,  for  want  of  a  due  quantity 
to  distend  them,  become  bark-bound  and  in¬ 
flexible  ;  and  when  the  roots  are  restored,  and 
furnish  a  luxuriant  quantity  of  sap,  this,  from 
being  obstructed  in  its  former  channels,  forms 
new  ones  through  the  buds  that  offer  the  most 
perpendicular  position,  next  the  stem  or  trunk; 
and  although  these  shoots  may  be  rubbed  off, 
still  they  form  again  in  the  same  place,  and  it 
will  be  in  vain  to  attempt  supporting  the  original 
branches. 

A  regular  head  cannot  be  formed,  but  by  a 
removal  of  the  entire  old  one;  and  frequently  the 
vessels  of  the  trunk  itself  become  so  fixed  and 
stubborn  in  the  bark,  and  particularly  in  stan¬ 
dards,  as  to  force  the  sap  out  into  luxuriant 
branches  near  the  root. 

It  has  often  been  made  a  question,  and  a  sub¬ 
ject  for  argument,  whether  it  is  better  to  trans¬ 
plant  from  a  rich  to  a  poor  soil,  or  the  reverse ; 
but  as  the  transplanting  from  a  rich  to  a  poor  soil, 
even  were  the  roots  entire,  nmst  cause  the  bark  or 
sap-vessels  to  contract,  for  want  of  the  usual  sup¬ 
ply  of  food,  and  be  productive  of  the  same  conse¬ 
quences  as  curtailing  the  root,  the  doubt  is  easily 
solved. 

* 

It  may  further  be  remarked,  that  however 
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diminutive  a  plant  may  be  from  poverty,  pro¬ 
vided  the  vessels  have  always  been  free  from  con¬ 
traction,  they  will  readily  expand  through  all  the 
usual  channels,  and  receive  and  regularly  dispose 
of  every  additional  supply  of  sap,  however  great 
it  may  be. 
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INSTRUCTIONS 

FOR  THE 

MANAGEMENT  OF  FRUIT  TREES 

IN  THE  NURSERY. 

The  period  of  life  allotted  to  us,  compared  to 
the  growth  of  a  tree,  is  short,  and  every  person 
who  plants  fruit  trees  with  a  view  to  enjoy  their 
produce,  must  consider  the  saving  of  a  year,  or 
the  being  enabled  to  enjoy  the  fruits  of  their 
labour  and  expense  a  year  earlier,  and  conse¬ 
quently  a  year  longer,  (and  this  without  lessening 
the  future  productive  powers  of  a  tree,)  a  most 
desirable  object,  and  this  may  readily  be  attained. 

If  plants  are  raised  in  such  a  manner  that  they 
may  be  removed  with  the  whole  of  the  roots  entire, 
and  without  being  curtailed  or  injured,  the  full 
benefit  of  a  needful  age,  and  progressive  growth 
and  extension  of  branches,  may  be  transferred 
from  the  nursery  ground  to  the  garden  or  orchard, 
and  no  loss  of  time  incurred ;  and  this  is  easily 
effected  when  the  soil  is  light,  or  it  might  be  pro¬ 
vided  for  either  by  having  the  beds  or  borders 
prepared  with  a  stratum  of  light  open  earth,  for 
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the  roots  to  run  in,  as  hereafter  described,  or  more 
perfectly  by  raising  the  plants  in  pots. 

When  the  stocks  or  seedlings  are  planted  with 
a  view  to  transplantation,  great  care  should  be 
taken  that  the  roots  be  drawn  out  even,  and  not 
crossed  or  bent;  for  if  the  roots  are  not  first 
placed  in  a  right  posture,  they  seldom  grow 
straight,  or  can  be  taken  up  perfect. 

If  apricots,  peaches,  plums,  and  all  dwarf  trees, 
are  raised  in  pots  of  about  fourteen  inches  diame¬ 
ter  and  depth,  such  trees  may  be  trained  two  or 
three  years  to  the  full  extent  of  their  growth,  and 
in  proper  shape,  and  be  then  transplanted,  without 
receiving  any  check,  or  occasioning  loss  of  time. 

This  process  may  be  attended  with  a  little  more 
trouble  and  expense,  but  it  would  certainly  give 
the  nurserymen  a  better  claim  for  double  the 
sum  than  the  price  now  charged  for  trees  of  more 
than  one  year  old.  And  if  those  who  are  about 
planting  consider  their  interest,  they  will  rather 
pay  twice  the  sum  for  trees  raised  in  this  manner, 
than  what  is  now  charged  for  those  which  are 
called  trained  trees,  raised  in  the  common  way. 

A  peach  or  nectarine  tree  thus  raised,  and 
trained  as  hereinafter  directed,  may  be  removed 
the  third  autumn  after  budding,  and  the  following 
summer  produce  several  dozens  of  the  finest  fruit; 
the  next  year,  (the  fourth,)  twice  the  number ;  and 
the  fifth  year,  upwards  of  forty  dozen ;  and  these 
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are  certainly  advantages  sufficiently  great  to  coun¬ 
terbalance  a  trifling  additional  expense. 

It  will  also  answer  as  good  a  purpose  to  raise 
apple  trees  in  the  same  manner;  for  when  the 
roots  of  those  trees  are  diminished  or  injured, 
they  require  a  long  time  to  recover  the  loss, 
indeed  few  more  so,  and  after  repeated  trans¬ 
plantation,  they  seldom  form  handsome  or  healthy 
trees. 

A  standard  tree  of  three  or  four  years’  growth 
from  the  graft  near  the  ground,  or  one  year, 
from  a  stem  of  due  height,  removed  with  its  roots 
entire  and  uninjured,  will  make  greater  progress 
towards  forming  a  handsome  tree,  produce  more 
fruit,  and  in  orchards  get  out  of  the  reach  of 
cattle,  in  less  time  than  those  raised  and  trans¬ 
planted  in  the  common  way  will  do,  of  six  or 
eight  years  old. 

The  shape  or  figure  which  the  different  trees 
should  be  trained  to,  I  have  represented  by 
sketches. 

As  to  the  mode  and  manner  of  performing  the 
different  operations  of  budding,  or  inoculating 
and  engrafting,  &c.  I  shall  not  attempt  to  suggest 
any  improvement  of  the  general  practice;  but  it 
will  of  course  be  necessary,  that  the  stock  should 
be  sufficiently  recovered  from  its  transplantation, 
and  have  taken  good  root,  before  it  is  operated 
upon. 
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All  plants  that  are  intended  to  be  trained  with 
two  stems  from  the  buds,  such  as  peach  trees,  &c. 
should  have  two  buds  inserted  opposite  each 
other,  and  the  stocks  should  be  carefully  looked 
over  the  spring  next  after  budding;  but  if  only 
one  be  inserted,  or  one  only  should  grow,  as  soon 
as  this  begins  to  shoot,  its  top  must  be  nipped  off, 
to  occasion  it  to  throw  out  two  branches  of  equal 
strength.  As  these  grow,  they  must  be  carefully 
protected  from  being  broken  or  injured ;  should 
one  branch  grow  stronger  than  the  other,  the 
strongest  must  be  fastened  in  a  proportionally 
reclining  position,  which  will  give  the  weakest  a 
larger  portion  of  sap,  and  forward  its  growth. 

Should  those  branches  during  the  first  summer 
grow  so  fast  or  large  as  to  endanger  their  break¬ 
ing,  when  fastened  down  in  the  winter,  which  they 
sometimes  will  do,  they  may,  during  the  summer 
or  in  the  autumn,  be  fastened  in  a  reclining  posi¬ 
tion,  proportioned  to  their  size;  but  if  not  in  this 
shape,  and  of  a  less  height  than  four  feet,  they 
may  remain  until  the  next  season. 

All  collaterals  or  shoots  springing  from  the 
sides  of  the  stems,  must  be  stopped  immediately 
above  the  first  bud,  as  they  grow  out,  as  this  will 
incline  them  to  grow  more  in  height  than  in  size, 
and  render  them  more  compilable. 

Those  intended  for  the  simple  horizontal  plan, 
*s  Plate  2,  must  be  managed  in  the  same  manner, 
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until  the  branches  are  six  or  eight  feet  long ;  and 
also  such  as  are  intended  for  one  serpentined 
stem,  until  of  a  proper  height. 

Plants  that  are  intended  for  spiral  espaliers 
must  be  headed  back,  and  managed  so  as  to  pro¬ 
duce  four  or  five  branches  of  equal  strength  on  a 
stock  or  stem  of  about  six  inches  from  the  earth, 
and  those  permitted  to  grow  erect,  removing  all 
collaterals,  until  they  are  from  four  to  eight  feet 
long,  unless,  as  before  remarked,  they  grow  so 
large  and  luxuriant  as  to  endanger  breaking,  in 
which  case  they  must  be  fastened  in  a  reclining 
position,  more  or  less,  according  to  their  strength, 
during  the  season  of  their  growth. 

Should  the  leading"  branches  of  any  of  those 
plants  be  by  any  casualty  stopped,  several  buds 
will  probably  shoot;  in  this  case,  only  one  shoot 
must  be  permitted  to  grow,  to  continue  it ;  all 
others  must  be  removed  as  soon  as  perceived. 

When  budded  trees  are  intended  for  standards, 
one  shoot  only  must  be  suffered  to  grow,  and  this 
carefully  trained  up,  so  as  to  continue  rising 
from  the  point  bud  ;  and  when  stocks  are  grafted 
for  standards,  such  grafts  should  be  selected  as 
have  the  point  bud  perfect,  and  the  shoot  pro¬ 
duced  by  this  shouid  be  carefully  trained  up  and 
continued  from  the  point  bud. 

When  necessary  to  shorten  the  graft,  previous 
to  its  insertion,  it  should  be  done  from  the  lower 
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or  largest  end  ;  and  if  the  grafts  that  are  used  have 
not  the  point  bud,  one  shoot  only  should  be  suf¬ 
fered  to  grow,  and  this  fixed  as  perpendicularly 
and  straight  as  possible  from  the  graft.- 

When  grafts  have  taken  to  the  stock,  and  have 
grown  a  few  inches,  they  should  be  unbound  and 
fastened,  if  necessary,  to  stakes,  to  prevent  their 
being  blown  off,  and  all  shoots  except  the  leading 
one  taken  off. 

If  no  accident  occurs,  these  will  require  no 
other  labour  for  two  or  three  years ;  the  point 
buds  will  naturally  keep  the  lead,  and  in  most 
kinds  of  trees  form  a  straight  and  handsome  stem. 

Whilst  the  leading  branch  maintains  the  ascen¬ 
dancy,  the  side  branches  of  the  second  year  should 
remain  on  ;  they  serve  to  strengthen  and  increase 
the  size  of  the  stem  in  a  conical  shape,  until  it 
has  attained  its  utmost  height,  which  should  be 
about  six  feet,  and  this  it  will  generally  do  the 
second  or  third  year. 

When  a  tree  has  attained  its  proper  height,  all 
the  side  branches  below  those  intended  to  form 
the  head,  should  be  removed  close  to  the  stem ; 
and  when  the  stem  is  grown  to  its  due  height, 
which,  if  left  to  Nature,  will  be  determined 
according  to  the  soil  and  situation  in  which  it  is 
placed,  the  buds  that  rise  immediately  about  the 
point  of  the  annual  leading  shoot,  will  generally 
form  a  circle  of  branches  at  the  end  of  each  year’s 
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growth ;  and  those  branches  naturally  arranged  in 
regular  tiers,  and  at  proper  distances,  are  best 
adapted  for  bearers  of  their  different  kinds  of 
fruit. 

Therefore  with  trees  raised  in  this  manner,  see 
figure  2.  plate  3 .  no  branch  will  ever  require  to 
be  shortened,  the  plant  will  progressively  increase, 
and,  as  soon  as  it  attains  its  proper  extent  of  sur¬ 
face  and  age,  will  bear  fruit,  and  which  will  gene¬ 
rally  take  place  much  earlier  than  with  trees  that 
are  headed  back. 

As  the  central  or  leading  buds  and  branches 
are  liable  to  be  broken  by  accident,  or  destroyed 
by  insects,  it  will  be  necessary  to  look  over  the 
grafts  occasionally,  and  if  two  or  more  shoots  are 
contending  for  the  lead,  all  must  be  removed, 
except  the  one  that  is  best  situated  for  continuing 
the  stem ;  or  if  any  of  the  leaders  grow  reclining, 
they  must  be  fastened  in  a  proper  position  to 
stakes. 
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ON  SOILS, 

AND 

THE  PREPARATION  OF  BEDS, 

OR 

BORDERS  FOR  FRUIT  TREES. 

When  the  soil  of  a  garden  wherein  fruit  trees 
are  to  be  planted  is  not  naturally  conformable  or 
congenial  to  the  first  principle,  it  must  be  made  so. 
The  forming  new  beds  or  borders  will  perhaps 
be  thought  too  troublesome  and  expensive,  but  it 
is  of  the  utmost  importance  in  determining  the 
future  produce  of  the  trees,  and  it  should  be  con¬ 
sidered  that  this  first  expense  is  not  like  common 
manuring,  it  will  never  require  to  be  repeated, 
and  although  at  first  it  may  appear  great,  yet  if  it 
be  divided,  and  placed  to  the  account  of  so  many 
years,  as  its  profitable  effects  will  be  experienced, 
it  will  bear  no  comparison  with  every  other  ex¬ 
pense  attending  the  planting  and  training  trees. 

As  to  any  particular  form  or  substance  of 
which  walls  for  sustaining  fruit  trees  should  be 
built,  I  do  not  consider  it  of  any  very  material 
consequence ;  it  however  is  of  material  importance, 
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that  the  top  of  the  wall  be  so  formed  as  to  throw 
off  water ;  for  otherwise  it  will  generally  be  damp, 
which  renders  the  trees  unhealthy ;  and  when  the 
substance,  against  which  the  branches  are  fixed, 
is  dry,  the  temperature  on  all  sides  will  be  more 
equal. 

In  preparing  beds  or  borders,  due  attention 
must  be  paid  both  to  the  soil  and  subsoil,  as  each 
equally  affects  the  health  and  fruitfulness  of  trees, 
and  principally  as  it  retains  or  discharges  water, 
stagnant  water  being  at  all  times  particularly 
detrimental  to  the  fructification  of  trees. 

If  the  elevation  and  composition  of  the  sub¬ 
stratum  be  such  as  to  prevent  a  lodgment  of  water, 
and  the  soil  on  the  surface  be  a  good  working 
loam,  it  will  require  little  or  no  alteration,  and 
the  trees  may  be  planted  in  it  from  nine  to  twelve 
inches  deep ;  but  if  the  situation  be  low  and  wet, 
or  the  substratum  of  a  nature  to  retain  water, 
means  must  be  taken  to  prevent  the  roots  from 
runing  into  it. 

In  the  first  place,  therefore,  where  the  situation 
will  admit  of  it,  drains  must  be  made  to  take  off 
and  prevent  stagnant  water  ;  but  if  this  cannot  be 
done,  the  borders  must  be  raised  above  it,  and  in 
either  case,  a  sound  bottom  or  substratum  must  be 
formed  at  the  depth  of  eighteen  inches,  or  two  feet, 
of  such  materials  as  will  prevent  the  roots  from 
penetrating,  or  water  from  rising  through  it,  and 
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this  must  be  laid  sufficiently  shelving  to  admit 
water  to  drain  off;  and  along  the  edge  of  the 
border  a  drain  should  be  made  to  carry  away  the 
superfluous  water  :  and  this  may  be  done  by  remov¬ 
ing  the  upper  soil  to  the  proper  depth,  and  making 
a  stratum  of  chalk,  lime-stone,  or  lime  rubbish,  or 
either,  mixed  with  ashes  well  forced  together :  or 
a  more  effectual  method  will  be,  to  form  a  kind  of  9 
floor  with  stone  or  bricks  ;  but  in  this  case,  the 
joints  must  be  well  closed,  with  hard  binding 
mortar  or  cement,  as  otherwise  the  roots  will 
penetrate,  and  render  the  defence  ineffectual. 

For  peaches,  nectarines,  &c.  a  border  of  ten 
or  twelve  feet  wide  will  generally  prove  sufficient. 

In  cases  where  the  soil  has  been  too  close  and 
retentive,  and  the  roots  apt  to  grow  deep,  I  have 
found  the  following  composition  and  formation  of 
beds  or  borders  most  effectually  to  answer  the 
desired  purpose. 

On  the  substratum  lay  a  stratum  of  six  inches 
of  the  common  soil  of  the  garden,  and  then  form 
a  stratum  of  about  six  inches  for  the  roots  to  run 
and  repose  in,  composed  of  two-third  parts  of  fine 
drift  sand,  (the  scrapings  of  a  puplic  road,  that 
has  been  made  or  repaired  with  flints,  I  have 
found  to  answer  best)  and  one-third  part  of  rich 
vegetable  mould,  well  mixed  together;  and  the 
better  way  to  perform  this,  is  first  to  lay  on  about 
three  inches  of  the  composition,  and  on  this  place 
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the  roots  of  the  plant,  and  over  them  spread  the 
other  three  inches,  and  cover  the  whole  down 
with  from  nine  to  twelve  inches  of  the  common 
soil  of  the  place. 

Where  it  is  not  found  necessary  to  form  an 
artificial  substratum,  it  will  be  sufficient  to  remove 
the  soil  to  the  depth  of  fifteen  or  eighteen  inches, 
and  there  form  the  stratum  of  the  roots,  covering 
it  down  with  a  foot  or  nine  inches  of  the  common 
soil. 

This  composition  or  principle,  of  forming  bor¬ 
ders,  will  prove  in  every  respect  conformable  to 
the  nature  and  supply  of  the  food  of  plants,  and 
their  consequent  growth,  as  before  explained ; 
and  if  it  be  desirable  to  force  the  trees  to  a  lux¬ 
urious  growth,  they  may  be  supplied  with  manure 
in  any  quantity ;  by  placing  it  on  the  surface  of 
the  border,  whence  it  will  be  carried  within  reach  of 
the  roots,  in  its  proper  state,  water  and  the  injurious 
effect  of  a  too  great  detention  of  moisture  con¬ 
sequent  on  placing  dung  in  contact  with  the  roots, 
be  avoided  ;  and  by  forming  borders  shallow,  and 
placing  the  roots  at  a  short  distance  from  the  sur¬ 
face,  trees  may  be  kept  fruitful,  and  within  a  very 
narrow  space. 
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DIRECTIONS 

FOR  PLANTING  AND  TRAINING  THE  PEACH. 


In  planting  trees,  the  root  or  stem  should  be 
pressed  close  down  on  the  soil,  so  as  to  place  the 
roots  in  a  horizontal  direction ;  and  all  the  roots, 
large  and  small,  should  be  carefully  drawn  out 
straight,  like  a  fan,  or  rays  verging  from  a  centre 
to  a  semicircle,  (see  figure  A.  plate  1.)  and  the 
remainder  of  the  soil  shaken  evenly  over.  The 
tree  should  not  be  shaken  up  and  down  after  the 
earth  is  thrown  on  the  roots,  as  is  too  generally 
practised;  for,  when  a  tree  is  thus  raised  up,  the 
small  roots,  or  fibres,  will  be  drawn  out;  and 
when  the  stem  is  thrust  down  again,  the  roots, 
being  too  weak  to  force  their  way  back  into  the 
soil,  will  be  doubled  up,  which  often  occasions 
them  to  knob  and  throw  out  suckers;  neither 
will  the  earth  require  to  be  trodden  down  hard; 
if  it  be  dry,  it  may  be  watered  with  a  pot  from  a 
rose:  this  will  force  it  close  enough  together. 

The  suggestions  offered  for  the  reformation  of 
the  nursery,  will  serve  as  directions  for  the  choice 
of  trees ;  and  if  a  plant  be  raised  of  a  proper 
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shape,  and  with  the  root  entire,  it  will  not  require 
to  be  headed  back. 

When  plants  are  raised  in  pots,  the  roots  will, 
of  course,  be  intermixed  and  entangled ;  but  if 
they  are  carefully  turned  out  of  the  pot,  and  the 
earth  shaken  from  them,  the  roots  may  readily  be 
separated,  and  drawn  out  free  and  even. 

Should  any  root  be  broken,  it  must  be  cut  off 
at  the  broken  part;  and  when  plants  have  their 
roots  much  diminished,  by  being  lacerated  and 
broken  in  taking  up,  or  otherwise,  or  should  the 
roots  be  injured,  or  a  large  portion  destroyed  by 
too  long  exposure,  when  taken  out  of  the  earth, 
the  plant  should  be  headed  back  to  those  buds, 
which  are  best  placed  near  the  root,  to  cause  them 
to  throw  out  branches  that  will  form  the  figure 
required,  or  the  foundation  of  the  future  tree. 

When  plants  are  raised  in  pots,  they  may  be 
transplanted  at  any  season;  but  w>hen  they  are 
raised  in  beds  or  borders,  they  should  be  taken 
up  in  the  month  of  November;  and  if  the  places, 
where  they  are  to  be  planted,  are  not  then  ready 
to  receive  them,  they  may  again  be  laid  in  the 
ground,  and  the  roots  lightly  covered ;  after  this, 
they  may  be  removed,  and  planted,  at  any  con¬ 
venient  time  during  the  Winter,  or  early  in  the 
Spring;  for,  as  in  taking  up,  some  of  the  roots 
will  probably  be  torn,  the  wounds  will  require 
some  time  to  cicatrize  and  heal,  which  must  take 
7 


152  DIRECTIONS  FOR  PLANTING 

place  before  fresh  roots  can  be  formed ;  and  thus 
time  will  be  saved,  and  the  tree  better  prepared 
for  the  Spring. 

It  is  well  known  that  the  roots  of  a  tree  extend 
and  increase  annually,  and,  in  proportion,  the 
branches  are  also  extended;  if,  therefore,  the 
branches  are  found  to  exceed  the  space  allotted, 
and  to  be  too  luxuriant  to  bear  fruit,  it  must  not 
be  expected  that  the  cutting  those  off  will  prevent 
the  same  excess  the  following  season,  and  when 
the  means  of  such  produce  are  increased. 

In  planting,  we  must  either  adapt  the  soil  to 
the  space  allotted  to  each  tree,  or  allow  each 
tree  a  space  proportioned  to  the  soil. 

A  tree  should  not  be  cut  back  but  from  its 
beginning;  if,  therefore,  a  small  space  only  can 
be  allowed  for  the  trunk,  or  stem,  and  branches, 
the  soil  must  be  reduced  accordingly  ;  and  when 
the  soil  is  rich,  and  the  space  ample,  a  tree  should 
be  allowed  a  space  equal  to  its  utmost  growth. 

The  Peach  tree,  in  rich  and  well  watered 
borders,  will  fill  sixteen  feet  square  of  walling; 
but  Hitt  calculates  that  twelve  feet  square  is  as 
much  as  a  dwarf  Peach  or  Nectarine  tree  will 
annually  cover  with  bearing-wood ;  and  in  the 
borders  I  have  described,  this  will  be  found 
pretty  correct. 

Those  trees,  therefore,  which  are  intended  to 
be  trained  with  two  stems,  and  planted  in  such  a 
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soil,  should  be  planted  twelve  feet  apart,  if  against 
walls  of  twelve  feet  high ;  and  if  lower,  at  a  pro¬ 
portionate  distance  ;  but  if  against  walls  of  a  less 
height  than  eight  feet,  this  plan  of  training  is  not 
so  well  adapted  as  the  simple  horizontal  method, 
which  will  be  explained,  and  is  represented  by 
plate  2. 

A  tree  being  obtained,  presenting  two  branches 
of  the  last  year’s  growth,  as  represented  by  figure 
A.  plate  1.  and  which  form  the  foundation  of  the 
future  tree,  and  are  called  stems,  let  them  be  fixed 
in  the  position  represented  by  figure  B.  which  it 
will  be  observed  is  placed  more  perpendicular  the 
first  year  than  afterwards ;  and  this  is  done  that 
the  whole  supply  of  the  sap  may  go  to  the  upper 
ends  of  the  stems ;  and  all  the  buds  that  are  not 
three  feet  above  the  lower  end  being  rubbed  off, 
the  course  of  sap  will  be  more  regular  and  fixed, 
which  will  then  be  less  inclined  to  throw  out 
shoots  below,  and  where  they  are  not  wanted, 
than  when  fixed  more  horizontally. 

If  the  stems  are  four  feet  long,  or  more,  let 
them  be  fixed  to  the  wall,  near  a  bud,  on  the 
outer  side,  which  is  about  three  feet  and  a  half 
from  the  end  or  fork,  (see  a .  figure  B.)  and 
then  turn  the  top  inwards  to  a  curve  or  angle  of 
about  forty-five  degrees,  this  will  place  the  bud  a . 
in  a  position  nearly  as  vertical  as  the  end  of  the 
stem,  and  it  will  in  consequence  obtain  a  large 
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share  of  sap  at  the  bud  b.  on  the  inner  side,  and 
about  six  inches  distance  fix  the  stem  again,  and 
turn  it  on  the  same  curve  outwards,  (see  b.  b . 
figure  B.)  and  let  this  be  continued  from  side  to 
side,  forming  a  serpentine  line  as  the  tree  ad¬ 
vances  to  its  utmo  stheight.  See  figures  1,  2,  3,  4. 

By  these  means  the  side  branches  or  horizon¬ 
tals,  (on  the  principles  before  explained,)  will  ob¬ 
tain  an  equal  share  of  sap,  and  be  continued  to 
fill  the  space  allotted,  regularly  up  the  stem,  with 
equal  luxuriance. 

As  Peach  or  Nectarine  trees  bear  their  fruit  on 
shoots  of  the  last  year,  or  one  year  old,  of  a 
moderate  strength,  these  side  branches,  by  being 
fixed  in  a  horizontal  position,  will  constantly  fur¬ 
nish  such  ;  and  as  the  sap  will  naturally  flow  into 
the  buds  on  their  upper  sides,  each  will  have  its 
regularly  allotted  space,  and  which  may,  be  kept 
uniformly  covered  with  bearing-wood  ;  and  by 
shortening,  cutting  out,  and  fixing  these  in  a 
proper  position,  the  bearing-wood  will  be  regularly 
and  annually  renewed. 

If  the  branches  of  a  plant  intended  for  stems 
are  not  long  enough  to  produce  buds  at  the  dis¬ 
tance  stated,  they  must  remain  nearly  perpen¬ 
dicular  until  they  are  so,  and  before  they  are 
curved  ;  when  they  are  of  sufficient  length,  all 
the  buds  being  rubbed  off  except  three  on  each 
stem,  as  marked  a .  b.  figure  B.  each  of  these  will 
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form  a  shoot  of  three  or  four  feet  long  the  follow¬ 
ing  year,  and  the  second  year,  in  October  ;  the 
whole  should  be  fixed  in  the  position  represented 
by  figure  1.  and  the  stems  brought  down  to  an 
angle  of  about  30 ;  it  must  be  observed,  that  if 
the  horizontal  branches  were  brought  down  to  a 
precise  flat  horizontal  position  from  the  stem, 
they  would  be  furnished  with  branches  for  bearers 
of  very  unequal  strength,  for  the  bud  nearest  the 
stem  offering  the  first  vertical  channel,  would 
take  the  greatest  share  of  sap,  and  be  too  gross  to 
bear  fruit,  and  from  being  thus  robbed,  the  other 
branches  would  diminish  towards  the  point,  and 
be  too  diminutive  and  weak  to  bear  fruit ;  to  pre¬ 
vent  this  inequality,  and  at  the  same  time  to  give 
the  bearer  next  the  stem  sufficient  strength  to  take 
place  of  and  renew  the  horizontal  when  requir¬ 
ed,  the  end  of  the  horizontal  next  the  stem  is 
first  fixed  sufficiently  elevated  to  enable  the  first 
buds  to  draw  the  necessary  portion  of  sap,  to 
form  a  branch  strong  enough  for  a  new  horizon¬ 
tal,  and  then  sufficiently  depressed,  or  laid  hori¬ 
zontal,  to  occasion  an  equal  division  of  the  re¬ 
mainder  of  the  sap  amongst  the  other  bearers, 
and  to  furnish  all  those  of  nearly  the  same 
strength  to  the  point :  and  this  is  done  by  form¬ 
ing  a  curve,  rising  from  a  horizontal  position  to 
30  or  40  degrees  elevation,  as  represented. 

In  the  spring  all  the  buds  on  the  stems  must 
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be  rubbed  off,  except  those  marked  b.  b .  b.  these 
will  then  form  the  basis  of  the  bearers  or  hori¬ 
zontals,  which  will  be  placed  from  twelve  to 
fifteen  inches  apart. 

All  wood  buds  must  also  be  taken  off  from  the 
horizontals,  except  those  which  grow  on  the  upper 
sides,  and  as  these  will  then  receive  the  whole  of 
the  sap,  drawn  by  the  horizontal,  they  will  form 
bearers  of  proper  strength  and  length,  and  when 
nailed  as  represented,  will  fill  the  spaces  between 
the  horizontals  with  regularity. 

It  must  be  observed,  that  the  disbudding  should 
not  be  performed  till  the  buds  are  grown  a  quarter 
or  half  an  inch,  which  will  generally  be  by  the 
end  of  April  or  beginning  of  May. 

Proceeding  thus,  the  tree  will  be  like  the  figure 
2.  the  second  winter,  figure  3.  the  third,  and  figure 
4.  the  fourth  winter;  and  the  following  summer  the 
bearers  will  throw  out  young  wood,  as  well  as  pro¬ 
duce  fruit,  which  may  be  regulated  so  that  the  old 
bearers  may  be  taken  out  the  following  winter, 
and  the  young  wood  brought  down  to  fill  its 
place. 

Should  the  horizontals  at  any  time  be  destroyed, 
or  the  buds  or  branches  removed  from  the  stem, 
during  their  growth,  they  may  be  replaced  by  in¬ 
arching,  or  grafting  by  approach,  which  may  be 
done  by  taking  any  young  branch  that  is  con¬ 
veniently  placed,  and  cutting  off  a  slice  from  the 
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side  of  the  branch,  about  half  its  thickness 
through,  and  an  inch  in  length,  and  then  re¬ 
moving  a  similar  piece  of  bark  and  wood  from 
that  part  of  the  stem  where  the  graft  is  required 
to  grow,  place  them  together  so  that  the  bark 
of  each  may  come  in  contact,  and  bind  them 
with  matting,  &c. ;  this  may  be  done  either  in 
the  spring  or  at  midsummer,  and  they  will  unite 
by  the  winter,  and  the  graft  may  then  be  severed 
and  the  bandage  removed. 

In  places  where  branches  cannot  be  obtained 
convenient  for  the  purpose  of  engrafting,  buds 
may  be  inserted  in  the  usual  manner  of  inocu¬ 
lation. 

If  in  the  course  of  the  spring  or  summer,  any 
or  all  the  bearers  should  be  deprived  of  their  fruit 
by  frost,  blight,  or  other  casualties,  or  are  other¬ 
wise  injured  and  rendered  useless,  they  may  be 
immediately  cut  back,  or  taken  clean  out,  so  as  to 
favour  the  young  shoot,  that  is  best  placed  to  fill 
the  space  as  a  bearer,  the  following  season ;  and 
such  shoots  being  so  favoured,  by  the  whole  sap 
and  space  being  given  to  them,  will  be  propor¬ 
tionally  stronger  for  succeeding  bearers.  If  the 
horizontal  itself  be  rendered  weak  or  imperfect, 
beyond  the  first  bearer,  this  may  be  cut  out,  and 
the  bearer,  which  will  by  this  be  made  strong 
enough,  be  brought  down  in  its  place. 
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Should  it  appear  desirable  at  the  autumn 
pruning,  that  the  old  horizontal  with  its  bearers 
should  remain  another  season  only  for  the  sake 
of  its  fruit,  and  then  be  taken  out,  the  first  bearer 
may  be  brought  down  across  the  other  bearers, 
(see  A.  figure  4.)  by  which  means  it  will  be  fur¬ 
nished  with  bearers  in  a  proper  manner,  to  take 
place  of  the  old  horizontal,  whenever  it  is  cut  out, 
which,  for  the  reasons  before  stated,  may  possibly 
be  early  in  the  spring,  or  in  the  course  of  the 
summer  ;  and  in  this  case,  at  the  next  winter  nail¬ 
ing,  the  change  will  scarcely  be  seen,  for  all  the 
sap  intended  for  the  old  horizontal  and  bearers, 
will  have  been  given  to  this  new  one. 

As  this  part  of  the  management  constitutes  the 
most  valuable  part  of  this  mode  of  training,  and  is 
what  I  have  observed  to  puzzle  a  gardener  more 
than  any  other,  I  have  given  sketches  of  hori¬ 
zontals  and  bearers  arranged  in  different  manners. 
See  figures  3  and  4. 

Trees  must  be  frequently  looked  over  during  the 
summer,  and  the  branches  depressed  or  raised,  as 
it  may  appear  necessary  to  decrease  or  increase 
the  luxuriance  of  any  particular  part;  and  as 
often  as  any  branches  are  rendered  useless,  either 
from  a  failure  of  fruit,  or  otherwise,  they  must  be 
cut  out,  and  the  general  cutting  should  be  per¬ 
formed  as  early  as  possible,  after  being  divested 


AND  TRAINING  THE  PEACH.  159 

of  its  fruit,  for  the  earlier  this  is  done,  the  better 
will  the  wounds  heal,  and  the  buds  form  them¬ 
selves  for  the  succeeding  season. 

After  the  last  cutting  or  pruning  has  been  per¬ 
formed,  the  trees  may  remain  loose  until  the 
spring,  or  such  parts  of  them  as  are  not  in  danger 
of  being  injured  by  winds. 

Notwithstanding  this  time  or  season  for  cutting, 
is  opposed  to  the  general  practice,  it  is  certain,  all 
fruit  trees  are  less  liable  to  gum,  or  canker,  when 
cut  during  the  season  of  their  growth,  than  when 
more  at  rest  in  the  winter,  and  the  advantages 
resulting  from  adopting  this  season  of  the  year 
for  those  operations,  are  in  many  other  respects 
very  great ;  in  many  instances,  of  repairing  casual 
losses  and  injuries,  it  is  equal  to  anticipating  the 
produce  of  a  future  year. 

When  it  is  required  to  bend  large  branches  or 
limbs,  they  will  be  found  to  submit  more  readily  in 
autumn,  and  if  done  a  week  or  two  before  the  fall  of 
the  leaf,  there  will  be  less  danger  of  producing  gum 
or  canker,  as  the  sap  at  this  time  is  sufficiently 
in  motion  to  restore  trifling  fractures,  or  the 
strains  of  the  bark  and  vessels. 

This  mode  of  training  will  be  found  more  con¬ 
formable  to  the  third  principle  than  any  other;  it 
will  also  be  found  to  combine  all  the  grand  re¬ 
quisites,  stated  to  be  produced  by  the  different 
authors  I  have  referred  to. 
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The  stems,  being  two  principal  branches 
through  which  the  sap  will  flow  in  equal  portions 
from  the  root,  to  the  length  of  three  feet,  before 
it  is  permitted  to  form  collaterals,  the  same  effect 
will  be  produced  as  if  the  whole  sap  was  to  pass 
up  a  single  stem  of  a  standard  of  six  feet,  w'hich  is 
justly  observed  by  Bradley,  “  to  ynake  fruit 
branches  in  such  plenty ,  that  hardly  any  barren 
shoots  are  to  be  found  upon  them 

It  also  is  conformable  to  ihe  idea  of  Hales, 
that  “  Light  also ,  by  freely  entering  the  ex¬ 
tended  surfaces  of  leaves  and  flowers ,  contri¬ 
butes  much  to  the  ennobling  the  principles  of 
vegetables 

By  avoiding  the  precise  horizontal  position  in 
which  Hitt  directs  the  branches  to  be  fixed,  the 
sap  is  more  regularly  and  uniformly  disposed  of, 
and  there  will  be  no  necessity  for  w^aste  pipes, 
nor  for  cutting  branches  short  to  form  studs  for 
producing  bearers,  nor  to  adopt  the  method  re¬ 
commended  by  Forsyth  for  furnishing  bearers, 
that  of  repeatedly  pinching  off  the  tops,  and 
shortening  the  leading  shoots. 

The  whole  of  the  sap  will,  by  this  mode,  be  ex¬ 
pended  in  profitable  and  increasing  production, 
and  all  the  desirable  effects  which  these  authors 
describe  to  be  attainable,  will  be  produced  in  less 
time  and  with  less  difficulty. 

By  this  mode  also,  it  is  possible  to  train  a  tree 
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to  its  utmost  extent,  without  ever  using  the  knife 
for  any  other  purpose  than  for  removing  worn 
out  branches,  or  old  bearers,  nor  need  a  branch 
ever  be  shortened. 

It  will  be  found  likewise  to  support  Mr.  Knight’s 
ideas,  “  and  expose  a  greater  surface  of  leaf  to 
the  light”  in  the  shortest  posssible  time. 

It  will  also  “  promote  an  equal  distribution  of 
the  circulating  fluids and  without  cutting  off 
the  strongest  and  weakest  branches,  “  each  annual 
shoot ,  as  produced ,  will  possess  nearly  an  equal 
degree  of  vigour .” 

And  as  the  horizontals  will  be  formed  of  the 
most  luxuriant  shoots,  they  will  find  sufficient 
space  to  be  trained  in,  and  thus  by  “  proper 
treatment ,”  will,  in  due  season,  be  found  to 
“  have  uniformly  produced  the  finest  possible 
bearing  wood  for  the  succeeding  year”  and  this 
without  pinching  off  shoots. 

Thus  also,  the  same  square  of  waliing  will  be 
furnished  with  more  bearing  wood,  in  the  third 
and  fourth  years,  than  can  possibly  be  done  by 
any  other  mode  or  principles  published,  and  than 
can  be  effected  by  the  common  mode  of  practice, 
in  less  than  eight  or  ten  years. 
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ON 

THE  TRAINING  AND  MANAGEMENT 

OF 

APRICOTS,  PLUMS,  CHERRIES,  &c. 

Apricots,  plums,  cherries,  &c.  may  be  trained 
in  the  same  manner  as  the  preceding ;  but  as 
these  do  not  produce  their  young  shoots  with  so 
much  regularity  as  peaches  and  nectarines,  and 
are  more  liable  to  injury  from  cutting  and  short¬ 
ening;  and  also  as  they  often  bear  fine  fruit  on 
buds  growing  from  spurs  of  two  or  three  years 
old,  they  do  not  require  a  renewal  so  often. 

The  young  wood  of  those  trees,  therefore,  must 
be  allowed  a  greater  space,  and  to  run  greater 
lengths,  and  to  admit  of  this,  the  mode  repre¬ 
sented  in  Plate  2.  is  better  calculated  than  the 
preceding. 

It  will  also  be  found  to  be  the  best  mode  of 
training  dwarf  pear  trees,  also  for  training  apples 
and  other  fruits,  as  flat  espaliers,  varying  the 
management  of  the  bearers  according  to  the  nature 
of  the  tree. 

This  mode  being  founded  in  every  respect  upon 
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the  principles  before  explained,  it  will  be  observed, 
that  the  horizontals  can  only  be  raised  with  regu¬ 
larity,  one  on  each  side  annually  ;  but  as  each 
one  will  have  the  supply  of  sap  which  in  the  other 
mode  would  be  divided  between  two,  they  will 
grow  double  the  length ;  and  as  the  bearers  also 
will  fill  a  double  space,  the  horizontals  may  be 
laid  at  double  the  distance,  which  will  furnish 
wood  sufficient  to  cover  a  wall  of  twelve  feet  high 
in  five  years,  the  same  as  the  other  mode,  and 
from  twenty  to  twenty-four  feet  in  length. 

When  the  height  is  under  twelve  feet,  the  dis¬ 
tance  may  be  proportionally  increased  between 
the  trees. 

By  elevating  or  depressing  the  horizontal 
branches,  they  may  be  made  to  extend  at  all 
points,  or  to  throw  more  strength  to  the  branches 
at  the  base,  intended  for  the  young  horizontals  or 
bearers,  as  may  appear  needful ;  and  as  all  the 
bearers  will  be  on  the  upper  side  of  the  horizon¬ 
tals,  a  clear  and  regular  space  will  always  be 
preserved. 

As  it  will  be  necessary  that  the  horizontals 
should  be  of  sufficient  length  to  reach  the  end,  or 
fill  the  space  allotted,  if  they  are  not  of  this  length 
the  first  autumn,  they  should  not  be  brought 
lower  down  than  to  an  angle  of  from  45  to  6 0 
degrees ;  and,  indeed,  unless  they  are  so  thick 
and  strong  as  likely  to  be  too  stubborn  to  bend, 
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they  may  remain  nearly  erect  until  they  are  of 
sufficient  length,  and  in  this  case  all  strong  shoots 
must  be  rubbed  off  the  fore  and  under  sides  as 
they  form,  and  particularly  all  those  about  the 
point  buds ;  as  in  branches  fixed  in  a  perpendicular 
position,  these  generally  grow  the  strongest. 

However  long  and  luxuriant  the  horizontals 
may  be  of  one  or  two  years  growth,  they  will 
extend  very  little  in  length  after  they  are  brought 
down  to  a  precise  horizontal  position :  and 
although  whilst  fixed  in  an  erect  position,  the 
branches  growing  in  the  proper  places  to  form 
succeeding  horizontals  may  not  be  strong,  by 
bending  down  the  branch  on  which  they  grow  to 
a  horizontal  position,  the  sap  will  be  made  to  flow 
into  them  in  much  greater  proportion,  and  they 
will  soon  extend. 

If  the  branches  are  not  of  sufficient  length,  nor 
too  coarse  or  strong,  they  should  be  trained  in  the 
same  erect  position  the  second  or  a  third  year,  the 
tree  will  then  be  continued  like  the  figures  2.  and 
3.  S.  until  of  proper  length,  when  it  must  be 
brought  down  and  fixed  as  figure  3.  W.  supposing 
figure  3.  S.  to  represent  the  tree  at  the  end  of 
its  summer’s  growth,  and  3.  W.  as  fixed  in  winter; 
proceeding  thus,  a  peach  tree  may  regularly  be 
raised  as  represented  by  figures  4  and  5. ;  and 
plums,  apricots,  cherries,  pears,  &c.  as  repre¬ 
sented  by  figures  1.  2.  3.  and  5. 
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Apricots  are  very  much  inclined  to  produce 
their  fruit  on  spurs,  but  the  largest  and  finest 
fruit  are  generally  produced  on  moderately  strong 
shoots  of  the  last  year’s  growth,  the  same  as 
peaches ;  therefore,  whenever  those  shoots  grow 
in  a  proper  situation,  they  must  be  preferred  to 
artificial  spurs,  and  trained  in  the  manner  directed 
for  peaches,  or  as  those  of  figures  4.  and  5. 

All  spurs  that  project  from  the  wall,  and  are 
too  short  to  be  trained  to  it,  should  be  taken  off. 

Natural  fruit  spurs  on  plum  or  cherry  trees 
may  remain,  grow  which  way  they  will ;  and  all 
wood  shoots  that  project  from  the  wall  must  be 
taken  off  close,  and  never  shortened  for  the  pur¬ 
pose  of  making  spurs,  as  this  is  a  practice  more 
productive  of  injury  than  good. 
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ON 

THE  MANAGEMENT  AND  TRAINING 

PEAR  TREES  AGAINST  WALLS. 

Pear  trees  bear  their  fruit  on  short  buds  or 
spurs  of  one,  two,  three,  or  more  years  old, 
growing  from  the  strongest  branches;  and  the 
same  studs  or  spurs  will  continue  to  produce  fruit 
for  a  great  length  of  time ;  but  they  do  not  often 
produce  fruit  until  they  have  a  surface  of  branches 
very  large  in  proportion  to  the  sap  supplied  by 
the  roots.  Thus  we  find,  when  pear  trees  are 
planted  in  deep  rich  soils,  they  grow  rapidly,  and 
therefore  require  a  number  of  years  to  bring  them 
to  a  fructiferous  state ;  on  the  contrary,  when 
growing  in  a  light,  or  dry  and  shallow  soil,  they 
collect  but  a  small  quantity  of  sap,  and  require 
but  a  confined  surface,  which  is  produced  in  a 
short  time,  and  they  are  consequently  brought  to 
a  fructiferous  state  in  a  few  years. 

In  planting  pear  trees,  therefore,  the  soil  must 
be  duly  considered,  and  the  space  allowed  accord- 
ingly. 
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For  dwarf  pear  trees,  the  preparation  for  bor¬ 
ders  recommended  for  peach  trees,  &c.  is  particu¬ 
larly  well  calculated ;  in  such  a  soil  they  will 
produce  the  finest  fruit  at  an  early  period  after 
planting,  and  continue  healthy  and  prolific. 

A  tree  thus  planted,  should  be  allowed  from 
twenty  to  thirty  feet,  and  if  trained  as  directed 
and  shewn  by  Plate  2.  it  may  be  expected  to  fill 
such  a  space  in  five  or  six  years. 

Plants  intended  to  be  trained  in  this  manner 
should  have  the  two  stems  trained  in  an  erect 
position  at  least  two  years,  or  until  they  are  not 
less  than  from  six  to  eight  or  ten  feet  in  length, 
before  they  are  fastened  down. 

All  collaterals  should  be  carefully  removed  as 
they  shoot  out,  and  for  the  first  year  or  two  after, 
they  must  not  be  brought  down  lower  than  on  an 
angle  of  45  degrees;  from  this,  let  them  be 
brought  down  by  degrees  to  a  more  precise  hori¬ 
zontal  position,  as  shewn  by  the  figure  6.  which 
represents  a  tree  of  five  years’  growth  from  the 
graft  or  bud. 

Ail  wood  buds  that  throw  out  shoots  in  any 
other  part  but  at  the  base,  where  they  are  wanted, 
must  be  rubbed  off  close ;  and  as  the  two  or  three 
buds  nearest  the  point  bud  generally  form  strong 
wood  shoots,  these  must  be  particularly  looked  to, 
and  early  removed. 
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When  pear  trees  are  required  to  grow  high  and 
fill  a  large  space,  they  do  better  trained  on  a 
single  stem,  and  this  should  be  six  feet  high,  like  a 
standard,  before  the  head  is  formed,  as  repre¬ 
sented  by  figure  1.  plate  3. 

When  the  bearing  spurs  grow  three  or  four 
inches  long,  or  more,  which  they  sometimes  do, 
they  must  be  fastened  close  to  the  wall,  both 
above  and  below  the  horizontals,  as  they  grow. 

Wood  shoots  must  never  be  shortened  for  the 
purpose  of  producing  fruit  spurs,  for  by  cutting 
short  one  shoot,  two  or  more  are  forced  out  the 
following  season ;  and  by  shortening  these  again, 
more  are  formed,  and  large,  unsightly,  and  un¬ 
profitable  stubbed  branches  are  the  result. 

All  wood  shoots  that  grow  where  they  are  not 
wanted,  must  be  cut  off  close  to  the  parent 
branch,  as  soon  as  perceived. 

If  at  any  time  the  horizontal  branches  are 
found  too  much  depressed  to  continue  and  support 
a  strong  wood  shoot  from  their  points,  they  must 
be  raised  to  a  more  perpendicular  position,  which 
will  throw  the  sap  more  into  the  leading  branch. 

If,  on  the  contrary,  the  horizontals  are  found  to 
throw  the  whole  or  too  great  a  portion  of  the  sap 
to  the  point  bud,  and  the  backward  wood  shoots 
are  in  consequence  weak,  they  must  be  depressed. 

The  principal  variation  in  the  mode  I  recom¬ 
mend,  compared  to  those  of  the  other  authors, 
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will  be  found  in  the  position  of  the  branches;  in 
all  but  this,  perhaps,  better  instructions  for  gene¬ 
ral  management,  cannot  be  given,  than  those  by 
Hitt;  but  by  attending  to  the  position  of  the 
branches,  and  managing  them  as  I  have  direct¬ 
ed,  the  sap  will  be  made  to  flow  and  extend 
itself  through  those  buds,  which  are  placed  in  the 
proper  situation  to  extend  the  surface  of  the  tree, 
and  when  this  is  the  case,  there  can  be  no  occa¬ 
sion  for  waste  pipes,  or  other  superfluous  branches. 

When  any  of  the  horizontals  grow  too  old,  or 
extend  beyond  the  prescribed  bounds,  they  may 
be  removed  by  being  cut  back  to  the  bearers  best 
calculated  to  succeed  them,  which  will  supply 
their  places. 

Pear  trees  generally  throw  out  one  or  two 
strong  shoots  from  those  buds  that  are  the  nearest 
to  the  point  or  leading  bud  of  the  horizontals  or 
strong  branches;  in  such  cases,  if  the  point  bud 
be  perfect,  those  must  be  removed  early  in  the 
spring;  but  if  the  point  bud  be  injured  or 
destroyed,  the  next  strongest  shoot  to  it  must  be 
trained  up  in  its  place,  and  the  others  removed. 
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The  general  system  of  pruning  and  managing 
Espaliers  is  exactly  the  same  as  that  of  wall  trees, 
and  in  every  respect  exhibits  the  same  defects, 
and  is  subject  to  the  same  objections.  The  ex¬ 
planations  I  have  given,  and  the  observations 
made  on  wall  trees,  will  therefore  equally  apply 
to  these  trees. 

Those  branches,  intended  for  horizontals,  should 
always  be  permitted  to  grow  to  the  length  of  from 
four  to  six  feet  before  they  are  fixed  in  this 
position  ;  and  then  they  should  not  be  brought 
down  precisely  horizontal  the  first  year,  but  fixed 
on  an  angle  of  from  45  to  60  degrees  ;  and  when 
they  are  grown  to  a  length  sufficient  to  fill  the 
space  prescribed  for  them,  or  nearly  so,  they  may 
be  brought  down  flat. 

All  wood  shoots,  except  those  that  grow  on  the 
upper  sides,  must  be  taken  out  quite  close;  but 
care  must  be  taken  to  distinguish  those  from  the 
fruit-spurs,  which  sometimes  grow  to  the  length 
of  six  or  more  inches.  As  these  may  be  suffered 
to  grow  on  all  sides  of  the  horizontals,  the  strong¬ 
est  wood-shoots,  which  grow  on  the  upper  sides 
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of  the  horizontals,  and  where  there  is  room  to 
train  them  in,  should  be  fixed  down  obliquely, 
and  never  shortened  or  sloped,  so  that  they  may 
grow  freely  between  the  horizontals  without 
crossing. 

By  these  means,  as  the  fruit  buds  and  spurs  of 
pears,  apples,  cherries,  plums,  &c.  are  always 
formed  on  strong  healthy  shoots  of  from  one  to 
three  or  four  years  old,  which  grow  their  full 
length,  the  trees  will  be  in  a  state  to  produce  the 
greatest  quantity  and  finest  quality  of  fruit  at  the 
earliest  possible  period,  after  grafting  or  budding  : 
they  will  also  possess  all  those  requisites  which, 
Bradley  justly  observes,  ought  to  be  found  in 
every  well  regulated  Espalier,  viz.  there  will  be 
“  branches  bearing  fruit,  branches  knotted  for 
fruit,  and  branches  forming  for  knotting  in  regular 
and  natural  succession.” 

I  have  been  told  that  the  training  of  Espalier 
trees  round  a  circle  of  stakes,  or  trellis,  in  a 
spiral  manner,  is  a  common  practice  in  France  ; 
but  I  have  never  heard  of  or  seen  this  mode  in 
any  regular  system  published  or  practised  in  this 
country.  I  shall,  therefore,  explain  a  mode  by 
which  trees  may  be  made  equally  ornamental  and 
productive,  and  kept  within  a  much  smaller  com¬ 
pass  than  by  any  other  method. 

This  mode  of  training  is  best  adapted  for  dwarf 
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trees,  or  such  as  do  not  form  coarse  thick 
branches,  nor  range  extensively  for  this  purpose. 
Apple  trees  should  be  such  as  are  grafted  on 
paradise  stocks,  and  to  keep  them  with  greater 
certainty  within  prescribed  bounds,  and  at  the 
same  time  healthy  and  prolific,  a  bed  or  border 
should  be  made  of  a  light  and  dry  porous  soil, 
not  too  rich,  of  the  depth  of  nine  inches  or  a  foot, 
on  a  substratum  impervious  both  to  the  roots  and 
to  water,  on  the  principles  recommended  for  wall 
trees. 

The  plants  intended  for  this  mode  of  training 
should  have  from  four  to  six  branches  of  equal 
strength,  growing  from  a  stem  of  from  three  to 
six  inches  from  the  ground,  and  may  be  planted 
from  eight  feet  to  any  distance  apart. 

When  the  branches  are  from  four  to  six  feet  in 
length,  let  three  long  stakes  be  driven  into  the 
earth,  from  one  foot  and  a  half  to  two  feet  from 
the  stem  of  the  tree,  at  equal  distances,  so  as  to 
form  a  triangle  ;  the  stakes  may  be  from  four  feet 
to  any  height ;  then  let  two  strong  hoops,  of  a 
diameter  to  fill  the  space  between  the  stakes,  be 
fixed  horizontally,  one  about  one  foot  and  a  half 
from  the  earth,  and  the  other  two  feet  above  it ; 
between  the  stakes,  fix  to  the  hoops  two  small 
laths  or  stakes  at  equal  distances,  the  branches 
must  then  be  brought  down  to  an  angle  of  from 
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40  to  60  degrees,  and  fixed  to  the  laths  or  stakes 
at  equal  distances,  and  each  carried  round  the 
circle,  rising  in  the  same  degree  like  so  many 
cork-screws  entwining  one  into  the  other. 

As  it  regards  the  trees,  a  circle  of  stakes  fixed 
in  the  earth  would  answer  as  good  a  purpose  as 
hoops  ;  but  the  hoops  admit  of  more  room  for 
working  the  earth  round  the  stem  ;  and  if  large 
wire  be  used,  and  painted,  it  will  produce  a 
neater  and  more  elegant  effect. 

To  elucidate  this  description,  I  have  given 
sketches  in  plate  3.  figures  A.  1.2.  &  3.  Sup¬ 
pose  the  centre  dot  in  figure  A.  to  be  the  plant, 
with  its  branches  as  first  fastened,  the  three  large 
dots  to  represent  the  stakes,  and  the  six  smaller 
the  laths.  Figure  1.  shews  the  manner  in  which 
the  hoops  and  laths  are  fixed  ;  and  figure  2.  re¬ 
presents  a  plant  when  first  fixed ;  and  figure  3. 
the  second  or  third  year  after. 

It  will  be  seen  that  this  mode  is  in  every  respect 
conformable  to  the  principles  upon  which  the 
system  of  training  wall  trees  and  common  Es¬ 
paliers  is  founded ;  and  consequently  trees  train¬ 
ed  in  this  manner  will  be,  in  every  respect,  pro¬ 
ductive  of  the  same  effect. 

The  branches  being  continued  in  the  same  ele¬ 
vation,  and  parallel  w  ith  each  other,  they  will  al¬ 
ways  form  their  strongest  shoots  at  the  point  buds, 
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and  may  be  carried  to  any  height  without  running 
into  confusion,  or  crossing. 

If  any  strong  shoots  are  formed  near  the  base, 
they  may  either  be  fixed  and  carried  on  parallel 
with  the  stems,  or  cut  clean  out. 

The  bearers,  which  will  be  natural  studs  or 
spurs,  may  remain  as  they  are  formed,  within  or 
without  the  circle,  or  on  the  upper  or  lower  sides ; 
and  if  they  grow  out  far,  or  long,  they  may  be 
tied  in. 

This  method  is  extremely  well  calculated  to 
train  vines  in  the  open  ground,  and  to  ripen 
grapes,  as  it  will  easily  admit  of  being  covered 
with  glasses. 

It  is  also  well  calculated  to  train  fruit  trees  in 
pots  for  occasional  or  constant  forcing  in  the 
hot-house. 

When  Espaliers  or  dwarf  trees  are  found  to 
grow  too  luxuriant,  and  to  exceed  their  bounds, 
the  better  way  to  check  their  growth  is  to  open 
the  earth  two  or  three  feet  round  the  stem,  and 
cut  through  one  or  more  of  those  roots  that  grow 
the  strongest,  and  that  run  deepest  into  the  soil ; 
by  these  means,  the  form  and  regularity  of  the 
tree  will  be  altered,  as  it  would  be  by  shortening 
and  cutting  out  the  branches. 

If  trees  are  found  to  throw  out  too  much  wood 
towards  the  stem  or  base,  and  the  point  buds  or 
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leading  shoots  do  not  grow  sufficiently  strong  to 
carry  on  the  horizontal  branches,  these  must  be 
raised  to  a  greater  elevation. 

The  growth  of  these  trees  is  determined  by  the 
elevation  or  depression  of  the  branches,  the  same 
as  that  of  wall  trees. 
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The  system  in  general  practice  of  raising  and 
training  standard  trees  is  as  imperfect  and  de¬ 
ficient,  particularly  in  shaping  or  forming  their 
heads  and  its  consequences,  as  that  of  wall  trees, 
and  is  as  capable  of  being  improved. 

Hitt  has  recommended  the  shape  best  adapted 
to  every  desirable  purpose,  but  why  his  method 
has  not  been  adopted  I  am  at  a  loss  to  guess, 
unless  it  is  from  his  not  having  described  a  more 
simple  mode  of  commencing  the  formation  of  his 
trees,  or  from  the  same  cause  that  his  wall  trees 
failed,  viz.  his  not  having  sufficiently  attended  to 
original  and  natural  principles,  in  his  directions. 

Many  of  the  objects  described  by  different 
authors,  as  desirable,  but  difficult  of  attainment, 
are  brought  easily  within  the  reach  of  every  one, 
by  the  mode  I  shall  explain. 

Hitt  recommends  that  the  shape  or  figure 
should  be  conical,  like  the  natural  growth  of  the 
fir  tree ;  and  to  a  certain  height,  almost  all  fruit 
trees  are  naturally  inclined  to  grow  in  this  man¬ 
ner;  but  as  shewn  by  his  figure,  Hitt  depresses  the 
horizontal  branches  too  much,  and  as  he  does  not 
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particularly  direct,  that  the  graft  from  which  the 
tree  is  raised,  be  inserted  with  its  point  or  extreme 
bud  perfect,  he  commences  with  a  difficulty. 

Mr.  Knight  observes,  “  Each  variety  of  the 
apple  tree  has  its  own  peculiar  form  of  growth, 
and  this  it  will  ultimately  assume  in  a  considerable 
degree,  in  defiance  of  the  art  of  the  pruner.” 

In  this  observation  he  is  correct,  and  the  same 
may  be  applied  to  almost  every  kind  of  truit  tree, 
and  it  corroborates  my  opinion,  that  it  is  im¬ 
proper  to  prune  or  head  back  a  tree  at  any  period, 
or  for  any  purpose  but  to  repair  injuries. 

When  trees  have  been  headed  back,  and  have 
from  three  to  five  branches  of  nearly  the  same 
strength,  it  is  diffiicult  to  give  one  the  ascendency 
and  at  the  same  time  to  preserve  a  regular  figure ; 
but  if  trees  are  raised  from  the  point  bud,  and 
they  proceed  uninjured,  or  unchecked,  by  acci¬ 
dent  or  otherwise,  in  the  manner  I  have  before 
explained,  the  horizontals  will  naturally  form 
and  range  themselves  with  regularity,  immediately 
round  the  extremity  of  the  annual  shoot,  and  will 
thus  prove  to  be  at  the  distance,  and  in  the  posi¬ 
tion,  best  adapted  to  the  nature  of  the  tree,  and 
the  soil  and  situation  it  grows  in. 

A  tree  planted  in  a  rich  soil,  and  well  sheltered, 
will  attain  a  great  height  and  size,  and  as  it 
will  require,  so  it  will  make  shoots  of  great  length, 
and  the  horizontals  will  form  at  great  distances, 
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so  as  to  acquire  a  surface  proportioned  to  its 
supply,  and  be  in  a  fructiferous  state  in  its  usual 
time ;  and  if  planted  in  a  poorer  soil,  its  shoots 
will  be  alike  proportioned  to  produce  the  needful 
surface,  so  that  there  will  be  no  necessity  for 
cutting  or  stopping,  which  operation  always 
proves  injurious  to  every  tree,  and  more  par¬ 
ticularly  so  to  a  standard,  as  it  retards  its 
bearing. 

A  side  bud  should  never  be  forced  to  form  a 
perpendicular  stem,  but  in  case  of  necessity,  from 
any  injury  or  loss  of  the  original.  The  buds  which 
are  naturally  arranged  round  the  extreme  or  point 
bud,  will  always  grow  the  strongest,  and  regularly 
take  the  lead  of  all  below,  of  the  same  age, 
and  form  the  horizontals  in  regular  tiers;  it  will 
therefore  seldom  be  necessary  to  take  off  any  of 
the  side  branches,  for  at  least  a  year  or  two  after 
they  are  formed ;  if  they  are  suffered  to  remain 
they  will  incline  the  stem  to  grow  stouter  and 
more  conical,  which  will  give  it  more  strength 
and  also  keep  it  more  within  its  natural  growth; 
after  a  year  or  two,  if  they  are  found  too  many 
and  too  close,  they  may  be  thinned  and  regulated. 

By  training,  or  rather  permitting  a  tree  to  grow 
in  this  manner,  it  will  be  found,  that  all  the  effects 
desired,  and  intended  to  be  obtained,  by  the  old 
methods  of  training  and  pruning,  either  young  or 
old  trees,  will  be  gained,  and  with  very  little  diffi- 
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culty,  at  its  commencement,  during  its  progress, 
or  towards  its  end. 

Every  particle  of  food  consumed  will  be  pro¬ 
fitably  applied,  by  the  whole  of  the  sap  taking  its 
free  course,  the  tree  will  become  fructiferous,  in 
the  shortest  possible  time,  and  the  fruit  will  be  so 
placed  and  sustained,  as  to  attain  the  most  perfect 
quality,  and  the  greatest  quantity. 

Both  the  stem  and  the  branches,  by  their  conical 
shape,  will  be  capable  of  resisting  greater  pres¬ 
sure  from  the  weight  of  fruit,  snow,  wind,  &c.  and 
as  large  amputations  will  not  be  required,  or  acci¬ 
dental  fractures  so  frequent,  the  health  and  pro¬ 
gress  of  growth  will  be  more  regular  and  lasting. 

And  that  which  Mr.  Knight  justly  states  to  be 
absolutely  necessary  to  put  a  tree  in  a  state  of 
perfection,  a  an  equal  division  and  distribution 
of  the  sap  to  every  part,”  will  be,  by  this  mode,  ob¬ 
tained. 

If  by  any  means,  the  leading  or  centre  branch 
be  destroyed  or  injured,  so  as  to  prevent  its  main¬ 
taining  its  position,  it  must  be  shortened  to  some 
bud,  which  will  admit  of  being  trained  up  in  its 
place,  or  if  this  cannot  be  done,  one  of  the 
strongest  and  uppermost  horizontals  may  be 
raised  up  and  fastened  in  a  perpendicular  posi¬ 
tion,  and  whilst  young,  this  is  easily  done,  by 
tying  one  end  of  a  straight  stick  of  sufficient 
strength,  to  the  stem  of  the  tree,  a  foot  or  more 
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below  the  branch  it  is  intended  to  support,  and 
then  fastening  the  branch  above  to  it ;  being  fixed 
in  this  position,  it  will  soon  gain  the  ascendency, 
aud  perforin  its  office  ;  but  if  the  stem  should  be 
destroyed  so  low  down,  that  the  next  horizontals 
will  be  too  large  to  be  brought  up,  a  graft  may  be 
inserted  in  the  stem,  which  will  soon  recover  its 
place. 

When  it  is  desired  to  change  the  fruit  of  any 
young  tree,  it  is  better  to  insert  one  branch  or 
graft  only,  in  the  stem,  with  the  point  bud  perfect, 
unless  for  greater  certainty,  two  be  inserted,  in 
which  case,  one  should  be  removed  as  soon  as 
the  other  has  securely  attached  itself  to  the  stock. 

A  single  graft,  if  permitted  to  grow  its  full  ex¬ 
tent,  without  stopping,  will  not  only  form  a  re¬ 
gular  and  well  disposed  head  in  appearance,  but 
it  will  also  furnish  as  large  a  surface,  and  produce 
as  much  fruit,  and  in  as  short  a  time  as  if  three  or 
four  had  been  permitted  to  grow  in  the  usual 
manner,  and  this  will,  after  a  few  years,  be  as 
free  from  danger  of  being  broken  by  wind,  snow, 
or  otherwise,  as  if  it  had  been  grafted,  and  had 
grown  from  a  stock  near  the  ground. 

With  a  large  tree  of  one  or  more  tiers  of  hori¬ 
zontals,  it  will  be  as  well  to  insert  a  graft  on  each 
horizontal,  as  well  as  the  stem,  this  will  be  gain¬ 
ing  time. 

Such  kinds  of  fruit  as  naturally  grow  too  much 
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reclining,  or  pendulous,  to  raise  itself  to  a  straight 
stem,  of  sufficient  height,  and  to  form  a  handsome 
head,  may  be  grafted  on  a  tree  already  formed 
with  horizontals  in  the  manner  last  described. 

The  best  shoots  for  this  grafting,  are  those  short 
and  strong  ones,  which  have  a  wood  bud  at  the 
extremity,  and  are  generally  formed  at  the  ends 
of  the  bearers. 

Figure  2.  in  plate  3.  is  given  as  a  representation 
of  a  tree  with  a  head  in  its  fourth  year ;  it  may  be 
added,  that  when  the  elevation  or  depression  of  the 
first  tier  of  horizontal  branches  is  left  to  nature, 
very  little  attention  or  art  will  be  required  for  their 
future  regulation,  for  as  the  different  tiers  will 
grow  parallel  with  each  other,  there  will  be  no 
danger  of  crossing  or  confusion. 

Hitt’s  explanation  of  his  plate  7.  is  as  follows : 

“  Figure  1  represents  a  tree  whose  head  is  sup¬ 
posed  to  be  only  one  year  old,  with  all  the 
branches  shortened,  but  none  taken  out,  which  is 
the  customary  way  of  pruning  at  the  time  of 
planting,  and  which  causes  trees,  when  they  are 
old,  to  have  too  many  strong  parts,  and  to  be  full 
of  old  wood. 

Figure  2  represents  a  tree  with  branches  two 
or  three  years  old,  and  cut  according  to  the  com¬ 
mon  method,  with  all  the  branches  shortened 
more  than  the  length  of  the  last  year’s  shoots, 
and  no  other  buds  left  on  them  but  such  as  are 
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either  prepared  or  preparing  to  blossom.  But 
this  method  causes  many  new  planted  trees,  to  be 
three  or  four  years  before  they  make  any  shoots. 

“  Figure  3  represents  a  tree  with  five  branches, 
either  one,  two,  or  three  years  old,  and  cut  after 
the  method  I  practise  upon  the  head  of  a  tree 
whose  shoots  are  not  more  than  two  feet  long. 

“  The  branches  left  on  are  at  their  full  length ; 
that  at  A.  is  intended  for  an  addition  to  the  stem, 
and  should  be  one  of  the  strongest  of  those  stand¬ 
ing  upright,  but  the  other  four  must  be  chosen  as 
much  in  a  horizontal  position  as  their  natural 
manner  of  growing  will  allow. 

“  Figure  4  represents  a  tree  when  full  grown  : 
the  way  to  bring  a  tree  to  such  a  shape  is  to  make 
a  straight  stem,  and  preserve  upon  it  four 
branches,  at  every  place  where  a  new  sett  of  hori¬ 
zontals  is  required,  A.  B.  C.  D.  which  should  not 
be  nearer  each  other  than  two  feet,  and  if  the  tree 
is  of  such  a  nature  as  to  produce  a  straight, 
upright  branch  for  a  stem,  then  all  others  but 
those  designed  for  horizontals  must  be  rubbed  off 
at  their  first  appearance,  for  all  branches  of  a 
standard  fruit  tree  should  grow  in  such  positions 
as  those  of  a  silver  fir  tree. 
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In  the  pruning  and  management  of  old  trees, 
the  principles  I  have  laid  down  will  be  found 
equally  to  apply,  as  to  the  training  of  young  ones; 
but  as  most  will  require  considerable  attention  to 
reduce  them  to  a  proper  state,  I  shall  suppose 
a  few  cases,  and  explain  the  best  mode  of  treat¬ 
ment. 

Peach  trees  are  generally  trained  in  the  fan 
fashion;  and  when  of  more  than  six  or  eight 
years  old,  their  best  bearing  wood  is  formed  at  the 
extremities  of  the  branches,  and  there  not  being 
room  to  fix  them,  they  are  cut  away. 

When  a  selection  of  branches  is  made,  an 
appearance  of  decent  regularity  is  given,  and  the 
space  is  sufficiently  covered ;  but  as  in  the  per¬ 
formance  of  this,  full  one-half  or  perhaps  two- 
thirds  of  the  young  shoots  are  removed,  those 
that  are  left  being  the  underling  branches,  (or 


/ 


184  PRUNING  AND  MANAGEMENT 

such  as  were  made  to  fructify  by  starvation, 
instead  of  due  exposure,)  are  incapable  of  pro¬ 
ducing  fruit  in  perfection. 

From  the  peculiar  position  of  the  branches,  the 
best  bearing  wood  is  formed  in  nearly  the  same 
place  as  the  last  year,  and  again  cut  out,  and  thus, 
by  pursuing  the  same  plan  annually,  the  trees  are 
continued  in  the  same  imperfect  state. 

To  remedy  these  defects,  and  to  rectify  such 
trees  as  are  here  described,  the  most  direct  method 
that  can  be  taken  is  to  reduce  them  to  the  figures 
in  plates  1.  or  2.;  and  where  the  old  branches 
are  pliable,  to  bring  them  down  to  a  horizontal 
position ;  but,  in  doing  this,  great  care  will  be 
necessary,  as  it  will  be  difficult  to  avoid  frac¬ 
tures. 

Most  trees  will  be  found  to  bend  better  at  the 
falling  of  the  leaf  than  at  any  other  season  ;  but  it 
frequently  happens,  that  very  slight  wounds  or 
fractures  at  this  season  are  followed  by  the  canker 
and  mortification,  which  is  not  the  case  in  the 
spring,  or  when  the  sap  is  flowing;  for  these 
reasons,  I  prefer  pruning  old  trees  in  the 
spring. 

The  most  effectual  and  perfect  method  to  reno¬ 
vate  an  old  tree,  would  certainly  be  to  cut  off  or 
back  the  whole  of  the  head,  and  as  it  throws  out 
young  branches,  to  proceed  as  with  a  young  one ; 
but  as  this  would  be  a  certain  loss  of  fruit  for  two 
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or  three  years,  most  persons  will  prefer  a  reforma¬ 
tion  by  degrees ;  and  this  is  best  done  by  forcing 
down  the  old  branches  as  much  within  bounds  as 
possible. 

In  doing  this,  such  branches  as  are  too  stubborn 
may  be  cut  half  through,  they  will  then  split  in 
bending,  like  the  plashing  in  a  quick  hedge ;  this 
may  be  an  eye-sore,  but  it  will  be  only  temporary, 
as  it  will  most  likely  occasion  a  strong  young 
branch  to  shoot  and  grow  at  its  base,  which  may 
be  trained  down  upon  or  across  the  old  branches, 
in  the  same  position  as  a  young  tree,  and  as  if 
the  old  branches  were  not  there. 

The  crossing  of  young  branches  over  the  old, 
or  fastening  these  down  upon  them,  will  occasion 
no  injury;  the  old  branches  being  continued 
merely  to  produce  fruit,  until  the  young  ones 
are  sufficiently  forward,  may  then  be  cut  out, 
and  thus  a  new  tree  may  be  raised  almost  im¬ 
perceptibly. 

When  old  trees  are  very  subject  to  canker,  the 
cause  will  generally  be  found  either  in  the  soil  or 
subsoil,  from  its  being  too  retentive  of  moisture, 
or  from  water  stagnating  from  other  causes. 

In  the  first  case,  therefore,  the  soil  must  be 
carefully  removed  from  the  surface,  so  as  to 
uncover  the  roots  to  their  full  length,  or  as  nearly 
so  as  practicable,  and  then  cut  off  such  roots  as 
appear  to  run  downwards  or  grow  deep;  or  if 
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some  extend  beyond  the  good  soil  into  bad,  they 
must  be  shortened ;  then  mix  with  the  soil  some 
coarse  sand,  fine  gravel,  or  brick  rubbish,  or  in 
case  these  are  not  at  hand,  some  ashes,  in  a  pro¬ 
portion  sufficient  to  break  its  tenacity,  or  to  make 
it  open  and  free,  and  cover  the  roots  again  with 
this  mixture. 

If  the  subsoil  only  is  in  fault,  or  water  stag¬ 
nates  from  other  causes,  cutting  off  the  downright 
roots  and  making  proper  drains,  will  be  found 
efficient. 

When  a  tree  blossoms  much,  but  does  not  bear, 
the  cause  will  be  found  generally  to  arise  from 
poverty,  or  too  much  water,  with  too  little  of  the 
carbonaceous  principle,  and  a  remedy  will  be 
found  in  laying  dung  on  the  surface,  or  watering 
it  with  a  strong  solution  of  blood  or  dung,  or  the 
draining  of  a  dunghill. 

In  some  cases  this  defect  will  be  caused  by  the 
branches  being  too  many  and  too  close,  or  over¬ 
shadowed  ;  to  remedy  this,  they  must  be  thinned 
out,  and  the  sun  admitted. 

A  tree  will  sometimes  set  its  fruit,  which  will 
continue  to  languish  on  the  branches  for  a  while, 
but  at  length  fall  off  by  degrees,  until  very  few  are 
left,  and  those  seldom  attain  size  or  flavour;  this 
defect  will  often  arise  from  a  want  of  moisture,  as 
well  as  from  a  deficiency  of  the  carbonaceous 
principle  in  the  soil. 
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Where  a  tree  appears  weak,  in  a  dry  open  soil, 
on  a  gravelly  substratum,  dung  should  be  laid  over 
the  surface  of  the  bed  or  border,  and  water  in 
liberal  quantity  be  frequently  poured  over  it;  or 
if  the  soil  be  sufficiently  rich,  a  good  watering 
alone,  every  two  or  three  days,  will  most  likely 
prove  sufficient. 

Wherever  canker  or  gum  appears,  the  decayed 
or  infected  part  must  be  cut  clean  out,  and  some 
soot  wetted  and  rubbed  over  the  wound ;  this  will 
generally  prevent  its  spreading  further,  and  save 
the  branch. 

Apricots,  plums,  and  cherries,  and  all  stone 
fruits,  are  subject  to  the  same  defects  and  diseases, 
and  from  the  same  causes,  as  peach  and  nectarine 
trees,  and  in  this  respect  require  the  same  reme¬ 
dies  ;  but  as  they  bear  their  fruit  on  spurs  or 
shoots  of  two,  three,  or  more  years  old,  they 
require  to  be  trained  in  much  the  same  manner  as 
the  pear  and  apple  tree. 

In  cases  of  blossoming  and  not  bearing,  of 
canker  and  mortification  in  the  pear  and  the 
apple  tree,  the  same  remedies  are  equally  appli¬ 
cable  and  efficient  as  those  recommended  for  the 
peach  tree. 

The  greatest  defect  in  old  apricot,  plum,  cherry, 
pear,  and  apple  trees,  trained  against  walls  or 
espaliers,  is  generally  found  to  arise  from  unnatu¬ 
ral  stumps,  which  from  improper  cutting,  will  in 
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the  course  of  time,  form  enormous  wasteful  and 
unproductive  bushes,  growing  from  all  sides  of 
the  main  branches ;  although  these  bushes  some¬ 
times  answer  in  a  trifling  degree  the  purpose  for 
which  they  were  originally  formed,  and  bear  fruit, 
they  are  like  the  principle  which  directed  their 
growth,  unnatural  and  imperfect,  and  are  more 
wasteful  than  productive. 

Trees  in  such  a  state,  when  trained  in  the  fan 
fashion,  should  have  their  large  branches  brought 
down  in  the  manner  directed  for  peaches,  and  all 
artificial  or  unnatural  spurs,  except  those  which 
grow  on  the  upper  side,  be  cut  off  close  to  the 
stem,  and  those  which  grow  on  the  upper  side 
must  be  so  reduced  as  to  leave  only  such  shoots 
as  can  be  fastened  in  between  and  parallel  with 
the  horizontals ;  as  those  must  always  be  trained  in 
at  full  length,  no  more  must  be  suffered  to  grow, 
than  can  be  allowed  space. 

When  branches  are  trained  in  this  manner,  the 
wood  shoots  will  seldom  form  any  where  but  at 
the  extremity  of  each  year’s  growth,  the  interme¬ 
diate  buds  forming  for  fruit,  and  so  continuing  to 
grow  in  short  and  compact  spurs ;  and  as  these, 
when  properly  attended  to,  will  always  be  suffi¬ 
cient  for  fruit,  all  intermediate  wood  shoots  must 
be  cut  off  close  to  the  leading  branch.  If  such 
wood  shoots  are  rubbed  off  in  the  spring,  as  early 
as  they  can  be  ascertained,  it  will  (by  giving  the 
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sap  they  otherwise  would  consume  to  the  leading 
and  bearing  branches)  forward  and  increase  both 
branches  and  fruit. 

When,  from  the  erect  position  of  the  stem,  the 
sap  does  not  flow  sufficiently  into  the  horizontal 
branches,  as  in  Forsyth’s  method  of  training,  with 
one  stem,  nor  break  out  in  branches  where  wanted, 
it  may  in  some  degree  be  directed  into  the  desired 
channel,  by  cutting  a  notch  into  the  wood  just 
above  it. 

When  a  shoot  cannot  be  produced  on  such 
parts  of  a  naked  stem  of  the  peach  or  apricot 
where  wanted,  one  may  be  obtained  by  engrafting 
by  approach;  this  may  also  be  done  in  plums, 
cherries,  pears,  and  apples,  &c. ;  but  when  it  is 
found  necessary  to  cut  back  large  branches,  or 
to  cut  up  the  whole  of  the  head  of  pear,  apple,  or 
plum  trees,  if  a  graft  be  attached,  by  inserting  it 
between  the  bark  and  wood,  it  will  be  a  much 
more  certain  and  ready  method  of  forwarding  its 
re-production  and  growth  in  a  proper  form,  than 
awaiting  and  taking  the  chance  of  a  young  shoot 
in  the  natural  way. 

If  trees  are  found  to  grow  too  luxuriantly  for 
the  space  allowed  them,  it  will  be  to  little  pur¬ 
pose  we  attempt  keeping  them  within  compass, 
by  cutting  back  and  shortening  the  branches,  as 
this  in  most  cases  will  increase  the  evil ;  but  if  in 
the  month  of  November  the  earth  be  removed, 
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and  a  proper  proportion  of  the  deepest  growing 
roots  cut  off,  the  luxuriance  of  a  tree  may  be 
checked  in  any  degree,  and  rendered  more  fruit¬ 
ful  ;  this  operation  may  be  repeated  as  often  as 
required,  without  the  least  danger  of  disease  or 
injury,  as  recommended  for  espaliers. 
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As  Standard  Trees,  both  in  gardens  and  or¬ 
chards,  are,  like  the  dwarfs,  cut,  cramped  and 
distorted  into  the  most  imperfect  and  unnatural 
forms,  it  will  be  difficult,  by  any  means,  short  of 
lopping  off,  or  cutting  back  the  whole  of  the 
branches  or  head,  to  reduce  them  to  a  proper 
shape  ;  and  as  this  would  be  the  certain  loss  of  fruit 
for  two  or  three  years,  it  may  by  most  persons  be 
considered  as  too  great  a  sacrifice ;  but  in  cases 
where  the  trees  are  grown  so  weak  and  extended 
as  to  bear  no  fruit,  but  on  the  extremities  of  the 
branches,  and  those  continually  breaking  from 
casual  pressure,  I  am  persuaded,  that  in  the  course 
of  a  very  few  years,  the  loss  would  be  more  than 
made  good  by  such  an  operation,  in  the  certainty 
of  a  crop,  and  improved  quality  of  the  fruit. 

When  trees  are  lopped  or  cut  back,  such  stems 
or  limbs  as  grow  in  places,  to  sustain  leading 
branches  in  a  proper  position,  should  not  be  cut 
off  close  to  the  trunk,  but  left  from  one  to  two  or 
three  feet ;  and  the  one  that  is  most  erect  should 
be  left  so  as  to  stand  a  foot  or  two  above  the 
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rest,  to  form  a  central  stem ;  and  a  graft,  either 
from  its  own  branches,  or  some  other  variety  of 
fruit,  may  be  inserted  between  the  bark  and 
wood ;  but  whether  grafting  be  resorted  to,  or 
the  tree  left  to  throw  out.  its  own  shoots,  only  the 
one  which  is  rightly  placed  should  be  suffered  to 
grow  ;  and  if  this  be  sustained  for  a  few  years, 
until  it  is  perfectly  and  firmly  attached,  it  will, 
by  its  extra  growth,  form  a  handsome  head,  and 
bear  more  fruit,  and  in  less  time  than  two  or 
more  branches  will  do,  when  suffered  to  grow  in 
the  usual  manner. 

It  'is  a  common  practice  in  pruning  or  dressing 
Standard  Trees,  when  they  are  overgrown,  and 
the  fruit  small,  to  cut  away  all  the  small  branches 
in  the  middle  of  the  tree  ;  and  when  the  object  is 
an  immediate  improvement  of  the  fruit,  this  is  the  • 
most  effectual  method  but  as  by  this  operation 
the  cause  is  not  removed,  the  effect  will  soon  be 
reproduced  ;  and  with  this,  the  bearers  being 
thrown  at  a  great  distance  from  the  trunk,  they 
will  be  in  greater  danger  of  injury  from  winds, 
snow,  &c.  In  a  case  of  this  sort,  therefore,  it 
will  be  a  more  complete  method  to  divide  the 
limbs  or  arms  as  much  as  possible  into  tiers, 
agreeable  to  the  form  recommended  for  young 
trees,  by  cutting  out  all  intermediate  limbs  or 
branches. 

And  thus,  by  giving  room  for  the  admission  of 
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the  sun  and  air  to  the  small  branches  growing  on 
those  that  are  left,  they  would  become  fruitful ; 
and  taking  up  a  large  portion  of  sap,  would  not 
only  prevent  the  expansion  of  the  limbs  or  arms, 
but  occasion  their  increase  in  size  and  strength, 
and  thus  afford  additional  security  against  casual 
injury. 

Whenever  trees  are  found  to  produce  shoots, 
but  no  fruit,  a  remedy  will  generally  be  found  in 
removing  the  earth  and  cutting  off  some  of  the 
deep  large  growing  roots,  particularly  the  tap 
root,  when  found. 
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ON  THE  VINE. 

The  stated  opinions  of  Bradley  and  Hitt  are, 
that  a  dry  calcareous  soil  is  the  best  adapted  for 
Vines,  as  it  furnishes  the  greatest  produce  in 
fruit,  and  gives  the  finest  flavor. 

It  however  appears,  by  recent  experiments, 
that  the  Vine  not  only  grows  most  luxuriantly  but 
also  healthy  and  fruitful  in  a  soil  replete  with 
animal  manure. 

Mr.  Speechly,  in  a  treatise  on  the  Vine,  re¬ 
commends  a  compost  made  of  one-fourth  part 
of  garden-loam,  one-fourth  part  of  rotten  turf, 
one-fourth  part  of  sweepings  and  scrapings  of 
pavements  and  hard  roads,  one-eighth  part  of 
rotten  cow  dung,  and  one-eighth  part  of  vegetable 
mould  from  rotten  leaves. 

He  also  recommends  that  this  compost  should 
form  a  bed  or  border  of  two  feet  and  a  half  deep 
on  a  bottom  laid  shelving  outwards  from  the  stem, 
with  a  sufficient  fall  to  drain  off  water. 

No  doubt  this  system  of  preparing  borders  is  a 
very  good  one;  but  as  Mr.  Speechly  correctly 
remarks,  stagnant  water  is  very  prejudicial  to 
Vines,  and  for  this  reason,  I  think  his  compost  is 
too  close  in  its  texture,  and  too  retentive  of 
moisture  to  be  the  most  productive  of  fruit ;  for 
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although  the  Vine  requires  a  large  supply  0f 
water,  a  frequent  and  fresh  supply  from  the 
surface  is  more  congenial  to  its  nature  than  a 
constant  retention  of  water  by  the  soil,  which 
must  nearly  approach  stagnant  water  in  its  effects. 
I  therefore  recommend  beds  or  borders  for  Vines 
to  be  formed  on  the  principles  I  have  before  ex¬ 
plained  for  the  peach  and  other  fruit  trees 
compounding  the  stratum  for  the  roots  of  one- 
third  part  of  the  scrapings  of  a  road  made  of  or 
repaired  with  flint  gravel,  or  coarse  drift-sand,  one- 
thii  d  part  of  rich  garden-loam,  or  rotten  turf,  one- 
sixth  part  of  rotten  dung,  and  one-sixth  part  of 
wood-ashes,  or  soap-ashes;  this  stratum  to  be 
covered  with  from  six  to  nine  inches  of  garden- 
loam,  and  on  this  to  lay  two  or  three  inches  of  gravel. 

When  Vines  are  planted  in  this  manner,  the 
roots  will  not  deviate  from  the  stratum  formed 
for  them,  unless,  from  great  dearth  of  moisture, 
they  are  driven  lower  to  find  it,  which  is  easily 
guarded  against  by  a  regular  supply  of  water;  and 
from  the  looseness  of  the  soil,  the  consequences 
resulting  from  stagnant  water  will  be  more  effec¬ 
tually  guarded  against. 

It  may  be  remarked  that  the  fertile  qualities  of 
a  loose  gravelly  or  sandy  soil  is  soon  exhausted  ; 
but,  by  the  method  recommended  by  Mr.  Speedi¬ 
ly,  of  occasionally  watering  the  border  with  the 
draining  of  a  dung-hill,  or  vegetable  and  animal 
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solutions  or  extracts,  the  carbonaceous  principle 
is  replenished  and  sustained  in  any  degree. 

Many  different  methods  have  been  recommend¬ 
ed  for  raising  and  planting  Vines  ;  but  although 
the  Vine  is  of  rapid  growth,  there  is  no  fruit  tree 
more  checked  or  retarded  in  its  advance  to  the 
fructiferous  state,  by  being  injured  and  curtailed 
in  its  roots ;  and,  consequently,  to  raise  plants 
for  transplantation,  there  is  no  mode  in  any 
respect  equal  to  that  recommended  by  Mr. 
Speechly,  which  is  as  follows  : 

Select  a  branch  of  the  last  year’s  growth,  of 
rather  a  small  than  a  large  size ;  let  the  upper 
part  be  cut  off  sloping  with  a  sharp  knife,  about 
a  quarter  of  an  inch  above  the  eye ;  and  about 
three  inches  below  the  eye  cut  off  the  wood 
horizontally,  great  care  being  taken  to  leave  the 
wood  smooth  at  the  bottom ;  the  other  part  too, 
should  be  taken  off  with  a  clean  stroke ;  the 
cutting  being  thus  prepared,  make  a  hole  and 
insert  it,  placing  it  so  that  the  eye  may  be  cover¬ 
ed  about  a  quarter  of  an  inch  deep. 

The  cuttings  may  be  taken  off  any  time  during 
winter,  and  laid  in  moist  earth  until  the  time 
of  planting,  the  best  season  for  which  is  March. 
And  if  then  planted  in  pots  filled  wtth  a  light 
sandy  loam,  plunged  in  a  hot-bed,  and  frequent¬ 
ly  watered,  they  will  seldom  fail  to  produce  the 
best  plants  for  transplanting. 
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It  appears  that  whenever  a  Vine  is  deprived  of 
its  usual  supply  of  sap  by  the  loss  of  roots,  &c. 
the  bark  and  sap  vessels  contract  and  become 
inflexible ;  and  when  this  is  the  case,  although  the 
roots  recover,  and  furnish  a  luxuriant  supply  of 
sap,  the  old  stem  is  incapable  of  expansion  :  thus 
it  is  often  seen  that  a  shoot  of  one  year’s  growth 
far  exceeds  in  size  the  stem  from  which  it  springs, 
although  three  or  four  years  old. 

When  cuttings  are  planted  of  ten  or  twelve 
inches  length  in  the  usual  way,  they  remain  a 
year  or  two  before  a  quantity  of  sap  is  supplied, 
and  consequently  the  old  bark  and  vessels  become 
fixed  ;  and  notwithstanding  they  may  throw  out 
some  strong  shoots  after  this  time,  when  taken 
up  for  transplanting,  the  roots  are  unavoidably 
reduced,  and  the  supply  of  sap  again  lessened, 
and  the  vessels  contracted. 

And  when  plants  are  raised  by  layers  in  pots  or 
in  borders,  they  are  suffered  to  remain  connected 
with  the  parent  plant  a  long  time  after  they  strike 
root,  and  being  thus  nurtured  by  both,  furnish 
very  strong  branches ;  but  these,  on  being  sepa¬ 
rated  from  the  old  branch,  are  thereby  deprived 
of  half  their  supply  of  sap,  and  in  consequence 
the  vessels  contract,  become  inflexible,  and  in¬ 
capable  of  extension,  like  cuttings. 

When  plants  are  raised  from  a  single  eye,  as 
recommended  by  Mr.  Speechly,  the  roots  form 
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immediately  round  the  eye  ;  and  the  young  stem 
striking  directly  from  them  is  without  old  bark  or 
old  vessels,  and  being  raised  in  a  pot  is  readily 
turned  out  with  all  its  roots  entire  and  uninjured, 
and  immediately  taking  to  the  soil,  the  shoot 
extends  in  proportion  to  the  sap  supplied;  and 
thus,  proceeding  unchecked,  will,  the  first  year 
after  transplanting,  often  form  a  shoot  strong 
enough  to  produce  fruit  the  following  year ;  whilst 
the  strongest  plant  that  may  be  raised  from  a 
layer  or  cutting,  in  the  usual  manner,  and  trans¬ 
planted,  will  not  produce  a  shoot  of  half  the 
strength  the  first  year,  and  are  seldom  in  a  state 
to  produce  fruit  in  a  shorter  time  than  three 
years. 

The  Vine  is  a  creeping  plant,  and  requires 
support  to  enable  it  to  arrive  at  maturity  in  the 
production  of  its  fruit,  and  differs  materially  in 
its  habits  or  nature  from  all  the  other  fruit  trees ; 
and  unless  this  is  duly  considered,  and  perfectly 
understood,  it  will  be  impossible  to  train  it  to 
the  utmost  advantage.  I  shall  therefore  state, 
in  four  propositions,  or  theorems,  what  I  con¬ 
sider  to  be  the  laws  of  Nature,  as  explanatory  of 
the  mode  of  training. 

First.  The  Vine  bears  its  fruit  upon  shoots 
of  the  same  year,  produced  by  branches  of  the 
preceding  year. 

Second.  The  strongest  and  best  ripened 
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branches  produce  the  largest  quantity  and  finest 
quality  of  fruit. 

Third.  In  whatever  position  the  branches  of 
a  Vine  are  laid,  whether  horizontal,  oblique,  or 
perpendicular,  the  strongest  branches  are  always 
produced  at  the  extremity  of  a  last  year’s  branch, 
the  two  extreme  buds  generally  forming  shoots  of 
equal  strength. 

Fourth.  Those  branches  which  are  the  farthest 
from  the  root  ripen  the  best,  and  are  the  most 
prolific. 

A  method  of  training  the  Vine,  conformable 
to  those  principles,  was  in  the  year  1 808  trans¬ 
mitted  by  me  to  Mr.  Knight,  who  caused  it  to 
be  published  in  the  transactions  of  the  London 
Horticultural  Society,  and  there  stated  to  be 
taken  from  Hitt;  but,  on  comparison,  I  think 

■  i 

this  method  will  be  found  much  more  conformable 
to  the  principles  I  have  explained,  than  that  of 
either  Hitt  or  Forsyth,  and  calculated  not  only 
to  produce  an  equal  quantity  of  fruit  for  the  first 
few  years,  but  to  continue  for  any  length  of  time 
to  cover  the  same  space  of  wall  or  frame  with 
the  same  quantity  of  fruit  annually,  and,  at  the 
same  time,  to  extend  it  to  any  distance  required. 

The  figures  in  plate  4.  were  those  given  to  shew 
the  method  above  alluded  to,  but  are  more  pecu¬ 
liarly  calculated  for  a  long  and  low  or  shallow 
wall  or  frame. 


200 


ON  THE  VINE. 


I  have  annexed  sketches  of  another  mode  that 
is  better  adapted  for  a  narrow  and  high  space,  see 
plate  6 .  and  5. ;  however,  these  are  merely  by  way 
of  elucidation  ;  the  principle  admits  of  an  infinite 
variety  of  forms. 

It  will  be  seen  that  by  adhering  to  the  principles 
I  have  explained,  the  whole  of  the  sap  supplied 
by  the  roots,  will  be  applied  to  the  most  profitable 
purpose,  the  strongest  shoots  will  be  formed  on 
the  ends  of  these  shoots,  which  were  the  strongest, 
and  left  to  produce  bearers  the  last  year,  and  on 
the  spurs  left  for  the  purpose ;  and  as  these  will 
be  the  only  wood  branches  on  the  root,  the  whole 
of  the  sap  flowing  to  them  will  not  only  give  them 
the  utmost  strength,  but  as  it  must  pass  the  fruit 
branches,  the  fruit  will  in  consequence  be  well 
supplied  and  supported. 

From  the  peculiar  direction  of  those  branches, 
the  position  is  not  only  the  most  congenial  for 
the  bearers,  which  have  ample  space  allowed  to 
be  trained  up  perpendicularly  between  the  hori¬ 
zontals  ;  but  the  strongest  shoots  will  be  produced 
in  the  exact  situation  to  form  bearers  for  the  next 
year,  to  fill  the  same  space  with  fruit,  which  was 
so  occupied  the  last  year,  and  to  extend  the  tree. 

Those  strong  shoots  or  leading  branches  marked 
in  the  summer,  figures  a.  a.  a.  a.  must  be  care¬ 
fully  fixed  as  they  grow  during  the  summer,  and 
by  no  means  be  shortened ;  for  if  they  are  short- 
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encd  or  stopped  during  the  summer  or  spring,  those 
buds  which  would  otherwise  form  the  branches  to 
produce  fruit  the  following  year,  will  burst  pre¬ 
maturely,  and  the  fruit  be  lost ;  the  collaterals 
which  are  thrown  out  must  be  taken  off  from  time 
to  time,  as  they  appear,  not  close,  but  pinched  or 
cut  off  a  little  above  the  first  joint;  this  attended 
to,  and  the  branches  trained  into  the  most  conve¬ 
nient  place  to  be  exposed  to  the  sun,  they  will 
become  sufficiently  hard  and  ripened,  without 
removing  any  of  the  leaves  which  cover  the  fruit 
buds.  And  it  may  be  necessary  to  observe,  that 
the  leaves  must  not  be  removed  or  taken  off  on 
any  account;  for  those  buds  which  have  been 
deprived  of  their  leaves,  seldom  produce  fruit. 

The  bearers  as  marked  c.  c.  c.  in  the  figures, 
being  trained  up  perpendicularly,  must  be  short¬ 
ened  by  pinching  or  cutting  off  their  tops,  about 
two  or  three  joints  above  the  fruit,  and  all  barren 
branches  must  be  taken  away,  close  to  the  old  w'ood. 

To  perform  these  operations,  the  vines  should 
be  overlooked  every  fortnight  during  the  spring 
and  summer. 

At  the  winter  pruning,  which  I  recommend  to 
be  performed  as  soon  as  the  fruit  is  ripe  and 
gathered,  all  the  branches  that  bore  the  fruit  must 
be  cut  off  close  to  the  old  wood,  and  the  strong 
wood  branches  or  leaders,  which  have  been  fast¬ 
ened  up  and  trained  for  the  purpose,  be  brought 


£02 


ON  THE  VINE. 


down  and  fixed  close  upon  the  old  branches,  and 
shortened,  so  as  exactly  to  fill  the  same  space, 
with  the  bearers,  the  next  year,  which  they  did 
the  former ;  see  d.  d.  d. 

On  those  principles,  a  tree  being  planted  as 
figure  1.  will,  the  following  year,  be  as  represented 
by  figure  2.  the  short  spurs  marked  f.  f.  f.  are 
necessary  to  furnish  two  extreme  buds  to  produce 
the  two  strong  shoots,  which  will  be  wanted  the 
next  year  ;  one  to  cover  the  old  bearer,  as  marked 
d.  in  figure?  2.  and  the  other  to  be  shortened,  to 
form  extreme  buds,  as  f.  for  the  following  year. 

Pursuing  this  method,  any  space  may  be  filled, 
and  when  it  is  so,  by  cutting  off  the  oldest 
branch  close  to  the  root,  as  at  g.  figures  3.  and  4. 
and  removing  it,  the  tree  will  be  the  same  as  it  was 
the  last  year,  with  the  waste  of  one  horizontal  and 
bearers  only. 

If  any  prefer  the  upright  mode  of  training  in  forc¬ 
ing  houses,  a  system  full  as  regular  as  those  I  have 
described  maybe  adopted,  as  represented  by  the  fi¬ 
gures  1. 2.3.plate5.  and  in  this  the  principal  object 
must  be  to  keep  two  strong  shoots  growing  from 
the  bottom  every  summer;  the  one  to  be  fastened 
up  alongside  the  old  wood,  and  the  other  to  be 
cut  off,  to  produce  two  for  the  same  purpose  the 
next  year;  pursuing  the  principles  explained,  it 
will  readily  occur  that  a  vine  may  be  trained  in 
almost  any  shape  the  imagination  can  devise;  and 
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to  obtain  the  advantages  resulting  from  an  ex¬ 
tended  surface  of  trunk,  with  the  upright  mode  of 
training,  the  lower  figures  in  plate  5.  are  well 
calculated. 

In  this  manner  a  tree  may  be  continued  to  fill 
the  same  space,  to  present  the  same  extent  of  sur¬ 
face,  (and  barring  accidents  and  unfavourable 
seasons,)  to  produce  the  same  quantity  of  fruit 
annually,  for  any  length  of  time ;  the  only  en¬ 
croachments  upon  the  original  space  will  be  by 
the  old  w  ood  or  branches,  and  as  these  must  be 
laid  close,  one  on  the  other,  this  will  be  but 
trifling. 

Forsyth’s  remark,  that  “  the  vines  were  trained 
upright,  which  catised  them  to  grow  so  luxuriantly 
that  the  sap  flowed  into  the  branches,  instead  of 
the  fruit,”  seems  a  very  superficial  idea,  and  ex¬ 
pressed  without  much  consideration  ;  yet  it  is  very 
generally  acted  on,  and  I  believe  is  the  grand 
cause  why  the  grape  vine  is  rendered  so  unpro¬ 
ductive. 

Many  gardeners  shorten  all  the  branches  indis¬ 
criminately,  and  pull  off  the  leaves,  because ,  if 
left ,  they  would  shade  and  rot  the  fruit. 

And  that  the  fruit  may  be  larger  and  finer 
flavoured,  vines  are  annually  cut  back  close  to  the 
root,  and  curtailed  so  as  to  produce  a  small  num¬ 
ber  of  branches  and  bunches  only,  but  these 
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appear  to  be  erroneous  conclusions,  and  as  con¬ 
trary  to  reason  as  to  nature. 

There  are  to  every  operative  maxim,  two  extremes 
and  a  medium,  and  thus,  although  by  lessening  the 
number  of  bunches  of  grapes,  in  a  certain  propor¬ 
tion,  we  still  obtain  the  weight  of  fruit,  or  in  other 
words,  supposing,  that  if  four  bunches  of  grapes 
were  left  on  a  tree,  they  would  attain  the  weight  of 
four  pounds,  or  one  pound  each,  and  that  if  two 
bunches  were  removed,  the  other  two  would  take 
the  supply,  and  become  two  pounds  each,  or  four 
pounds  together ;  it  is  not  to  be  concluded,  that 
if  three  had  been  taken  away,  the  remaining 
bunch  would  attain  the  weight  of  four  pounds  ; 
for  if  two  pounds  be  the  utmost  weight  of  a 
bunch,  by  taking  away  the  third  bunch  we  lose 
half  the  produce. 

This  principle  will  equally  apply  to  the  produce 
of  the  root  in  branches,  for  although  by  limiting 
the  number  of  shoots,  and  directing  the  whole  of 
the  sap  into  them,  we  obtain  great  strength  and 
luxuriance  of  branches,  we  cannot  force  Nature 
beyond  her  prescribed  bounds ;  if  we  reduce  the 
number  of  branches  on  a  root  to  four,  when  from 
its  age,  and  by  the  luxuriance  of  the  soil,  it  is 
calculated,  or  found  equal  to  sustain  eight ,  we 
clearly  throw  away  half  its  produce. 

If  the  principles  I  have  before  explained,  on 
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training  erect  growing  trees,  apply  also  to  the 
Vine,  and  I  am  well  satisfied  they  do,  viz. 

That  the  root  is  annually  extended,  and  an¬ 
nually  supplies  an  increased  quantity  of  sap; 

That  a  surface  of  trunk,  branches,  and  leaves 
duly  proportioned  to  the  quantity  of  sap  furnished 
by  the  roots  is  necessary  to  produce  and  sustain 
the  fructiferous  state  ; 

And  that  the  farther  from  the  root  the 
greater  the  quantity  and  finer  the  quality  of  the 
fruit : 

The  methods  of  the  different  authors  I  have 
quoted,  and  more  particularly  Forsyth,  must  be 
imperfect  and  wasteful. 

Multiplying  the  roots  of  a  Vine,  by  dipping 
the  main  leading  branch  into  the  earth,  at  short 
intervals,  as  it  proceeds  along  a  wall,  is  a  method 
very  generally  practised,  and  no  doubt  with  a  view 
to  increase  the  produce  in  fruit,  but  the  contrary 
must  be  the  effect. 

If  instead  of  planting  a  number  of  Vines  in  hot¬ 
houses,  for  the  purpose  of  obtaining  variety,  one 
only  was  planted,  and  this  engrafted  with  the  dif¬ 
ferent  sorts  required,  I  have  no  doubt  but  the 
crops  would  be  much  larger  and  more  certain 
and  regular. 

Mr.  Speechly  describes  the  method  of  engraft¬ 
ing  Vines  as  being  successfully  practised,  and  re¬ 
commends  the  Syrian  grape,  which  is  of  very  large 
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and  luxuriant  growth,  as  the  best  adapted  for  a 
stock  to  bear  several  sorts. 

The  Vine  may  be  engrafted  in  the  same 
manner  as  other  trees,  but  engrafting  by  ap¬ 
proach  is  the  most  certain  method ;  the  season 
for  engrafting  is  the  same  as  with  trees  gene¬ 
rally,  viz.  a  short  time  before  the  buds  begin  to 
swell. 

Hitt  describes  his  plate  5.  as  follows: 

The  figures  in  this  plate  exhibit  Vines  of  dif¬ 
ferent  ages. 

“  Figure  1.  represents  a  layer  when  first  taken 
from  the  mother  plant. 

“  Figure  2.  the  same  when  cut  in  the  customary 
way. 

“  Figure  3.  when  planted  and  cut  according  to 
the  method  I  practise,  having  one  branch  taken 
oft^  and  the  other  shortened. 

“  Figure  4.  is  the  same  with  two  shoots,  raised 
from  the  two  buds  left  on,  when  under  the  repre¬ 
sentation  of  figure  3. 

<c  Figure  5.  represents  the  same  Vine  cut  and 
nailed  in  the  winter. 

“  Figure  6 .  is  the  Vine  cut  and  nailed  in  the 
winter,  by  the  common  method. 

“  Figure  7*  is  one  full  grown  with  one  of  its 
sides  cut  and  nailed  in  the  winter,  and  the  other 
remaining  as  it  was  nailed  in  the  summer. 

“  Figure  S.  is  a  long  branch  supposed  to  be 
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made  last  year,  and  turned  in  winter  to  cover  a 
bare  part  of  the  wall. 

“  Figure  9.  is  called  the  SQw-gelder’s  horn,  and  is 
a  method  made  use  of  by  some  of  the  best  pruners 
to  dispose  of  long  branches.” 
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Figs  are  not  so  generally  cultivated  as  other 
fruits,  but  are  nevertheless  well  worth  attention, 
as  they  possess  a  flavour  and  quality  which  no 
other  fruits  do. 

My  observations  and  experiments  in  the  culti¬ 
vation  of  this  fruit  have  not  been  so  extensive  as 
with  others.  I  shall  therefore  quote  Hitt’s  instruc¬ 
tions  at  full  length  ;  but  although  his  plan  of  train¬ 
ing  may  do  very  well,  as  there  is  some  uncertainty 
and  difficulty  in  pursuing  it,  Ishall  add  a  few  obser¬ 
vations  and  describe  a  mode  of  training  which  will 
be  found  more  simple  and  practicable.  The  Fig 
Tree  very  much  resembles  the  vine  in  its  natural 
propensities,  and  affects  the  same  soil,  but  is  of 
different  habits  in  its  growth  and  mode  of  bearing. 

Like  the  vine,  the  Fig  Tree  is  a  very  succulent 
plant,  requiring  a  good  deal  of  water ;  but  stag¬ 
nant  water  renders  it  unhealthy  and  unpro¬ 
ductive  ;  beds  or  borders  for  Figs  should  there¬ 
fore  be  formed  in  the  same  manner,  and  of  the 
same  materials  as  recommended  for  vines,  adjusting 
the  proportions  of  the  composition  to  the  space 
allowed  for  training,  and  bearing  in  mind  that  it 
grows  wide  and  luxuriant. 
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The  Fig  Tree  when  it  has  attained  a  surface  of 
branches  proportioned  to  the  soil  it  occupies,  pro¬ 
duces  its  fruit  at  almost  every  bud  which  fur¬ 
nishes  a  leaf,  but  the  fruit  on  the  spring  shoots,  is 
always  the  largest  and  finest ;  the  figs  however 
which  grow  on  the  midsummer  shoots,  when  they 
can  be  preserved  during  the  winter,  will  become 
of  a  very  delicious  flavour,  although  small  in  size, 
and  these  will  also  ripen  long  before  those  on  the 
spring  shoots. 

Unlike  the  vine,  the  Fig  Tree  throws  its 
strongest  branches  from  the  most  vertical  buds; 
but,  notwithstanding,  it  always  pushes  out  shoots 
from  the  point  buds  of  horizontal  branches,  and 
although  these  are  short,  the  buds  are  close  toge¬ 
ther,  and  generally  very  fruitful. 

The  farther  the  bearers  are  from  the  root,  the 
more  certainly  productive  they  are.  I  therefore 
prefer  training  them  in  the  manner  of  the  morello 
cherry-tree,  which  also  throws  its  shoots  from  the 
point  buds,  and  produces  fruit  on  the  last  year’s 
shoots,  in  the  manner  represented  by  figure  A.  B. 
plate  6. ;  but  it  will  be  necessary  to  keep  the 
bearers  at  the  full  distance  of  the  length  of  a  leaf, 
that  they  may  not  overshadow  the  fruit  too  much, 
which  will  prevent  its  ripening. 

Hitt  says,  “  Fig  Trees  (as  I  have  experienced) 
prosper  and  bear  best  when  planted  in  a  dry  soil, 
with  a  rock  near  the  surface/’ 
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The  explanation  of  his  plate  6.  and  pruning  of 
a  Fig  Tree  against  a  wall. 

“  This  plate  shews  the  shapes  of  a  Fig  Tree  of 
different  ages.  Figure  1,  is  either  a  tree  just 
planted  with  three  branches  left  on,  or  one  that 
has  been  planted  a  year  with  three  buds  or  more 
upon  it,  which  has  produced  shoots. 

“  Figure  2.  is  a  tree  a  year  older  than  the 
first,  brought  to  the  shape  it  appears  in,  by  dis¬ 
placing  all  other  buds  but  those  which  produce 
the  shoots. 

“  Figure  3.  is  a  tree  almost  full  grown,  though  it 
had  the  same  shapes  as  the  other  two  figures,  when 
it  was  young,  and  the  horizontal  parts  A.  B.  and 
A.  C.  were  like  A.  and  B.  in  figure  ].;  but  had 
they  been  laid  horizontally  when  so  short,  they 
would  not  have  reached  near  enough  the  outsides 
of  the  space  designed  for  the  whole  tree,  and  as  they 
would  increase  but  slowly  in  length  after,  part  of 
the  wall  would  have  continued  a  long  time  bare. 

“  As  the  roots  of  a  Fig  Tree  are  like  those  of 
vines,  so  must  they  be  planted  in  the  same  way, 
though  pruned  differently. 

“  If  the  young  shoots  of  a  Fig  Tree  are  not 
too  near  each  other,  they  will  produce  almost 
as  much  fruit  as  leaves,  both  from  the  same 
places,  but  not  all  of  them  at  the  same  time  ;  for 
the  leaves  drop  off  the  trees,  when  the  fruit  near 
the  upper  ends  of  the  branches  are  only  like 
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small  buds.  And  there  are  many  others  appear 
the  next  spring  from  leaves,  where  leaves  were 
shed  frdm  in  the  autumn,  that  is,  at  the  extremi¬ 
ties  of  those  shoots  that  are  not  killed  by  the 
winter’s  frosts. 

“  These  small  ones,  and  those  that  only  appear 
in  the  spring,  are  the  most  certain  to  ripen  ;  for 
those  which  are  pretty  large  in  the  autumn  are 
liable  to  be  killed  in  the  winter ;  but  if  any  of 
them  live,  they  ripen  the  earliest  the  following 
summer,  and  are  the  best  fruit. 

“  Those  which  appear  the  largest  at  the  time 
of  the  trees  shedding  their  leaves,  were  such  as 
put  out  earliest  upon  the  new  made  shoots,  but 
few  of  which  ripen  in  this  nation  the  first  year, 
except  some  particular  kinds,  as  the  catalogue 
mentions,  though  I  don’t  doubt  but  there  are 
many  which  do  in  more  southern  climates,  as  in 
Barbary,  Spain,  and  Italy,  where  I  am  informed 
they  are  in  great  perfection. 

“  I  cannot  think  it  proper  to  take  off  the  live 
end  of  a  branch  in  the  spring,  for  that  part  is 
most  certain  to  produce  ripe  fruit;  neither  do  I 
approve  the  ending  of  young  shoots  in  June, 
though  it  is  practised  by  some  people  to  procure 
a  great  number  of  branches,  but  they  may  be  ob¬ 
tained  by  laying  strong  ones  horizontally ;  and 
if  they  are  old,  make  nicks  on  their  upper  sides, 
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which  will  cause  young  ones  to  come  through  the 
rind.  The  spring,  or  what  may  be  called  winter 
pruning,  T  thiuk  the  properest  time  for  taking  out 
large  branches,  which  I  generally  do  about  the 
middle  of  March,  when  the  weather  is  dry;  then 
should  all  dead  fruit  be  pulled  off,  and  the  young 
shoots  that  are  left  should  be  chosen  with  live 
ends,  if  possible ;  if  not,  the  dead  ends  must  be 
taken  off,  and  the  branches  nailed  up,  at  least 
the  breadth  of  a  full  grown  leaf  from  each  other. 

“  As  in  the  summer  time  there  will  be  more 
branches  put  out  than  can  be  placed  at  the  dis¬ 
tance  from  each  other  required,  let  them  be  taken 
off  at  their  first  appearance,  and  the  others  kept 
close  to  the  wall  in  the  summer,  by  nailing  them 
as  they  advance  in  length.  This  method  will 
prevent  their  being  injured  by  the  winds,  as  they 
are  subject  to  be,  by  reason  of  their  large  leaves. 
If  at  any  time  there  be  more  branches  put  out 
from  the  horizontals  than  can  be  nailed  upright 
at  proper  distances  from  each  other,  let  them  be 
taken  off  at  their  first  appearance. 

t£  As  the  upright  branches  advance  in  height, 
take  all  from  the  middle  branches  that  would 
intercept  them  before  they  reach  the  top  of  the 
wall,  and  suffer  no  collaterals  to  remain  upon 
them  (at  winter  pruning)  above  two  inches  long. 

“  The  wood  of  one  year  old  in  the  uprights 
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produce  no  leaves,  which  gives  room  for  an 
annual  succession  of  branches,  admit  there  be  no 
long  collaterals  left  on. 

“  I  know  there  are  many  practitioners  that 
only  nail  the  strongest  parts  of  a  tree,  and  leave 
the  collateral  loose,  though  of  a  great  length,  and 
have  many  times  plenty  of  fruit  upon  them. 

“  But  they  never  ripen  so  early  as  those  that 
are  near  the  wall,  and  if  they  do  at  all,  it  is  only 
such  as  would  ripen  on  dwarfs  or  espaliers ;  and 
I  think  it  wrong  to  bestow  a  wall  upon  such  trees 
as  would  produce  as  much  good  fruit  without  it.” 
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ON  THE 

CURRANT  AND  GOOSEBERRY. 

Currants  and  Gooseberries,  although  of  in¬ 
ferior  consequence  to  most  other  garden  fruits, 
are  still  of  sufficient  importance  to  claim  atten¬ 
tion  ;  and  notwithstanding  those  fruits  are  grown 
on  bushes,  which  may  appear  to  require  but  little 
care  or  art  in  their  management,  their  produce 
as  much  depends  on  this  as  other  fruits,  and  is  in 
every  respect  as  much  influenced  by  the  mode  of 
cultivation,  training,  pruning,  &c. 

Currants  and  Gooseberries  are  easily  raised 
from  cuttings,  which,  if  planted  in  the  month  of 
November,  will  seldom  fail  to  take  root,  and 
form  strong  plants  the  following  year. 

When  the  plants  are  intended  to  grow  orna¬ 
mentally  round  borders,  &c.  they  will  have  a 
more  handsome  appearance  if  raised  on  a  single 
stem  six  or  eight  inches  from  the  ground  ;  in  this 
state  they  are  less  incommodious  to  the  gardener 
in  working  the  herders,  & c.  round  them;  and 
they  are  easily  raised  of  this  form,  by  taking  off 
all  the  buds  the  full  length  of  the  cuttings 
below,  where  the  branches  are  desired,  previous 
to  planting. 
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But  if  plants  are  wanted  for  beds,  to  be  grown 
for  culinary  purposes,  the  better  way  is  to  let 
them  bush,  or  throw  out  their  stems  under  or 
close  to  the  ground,  as  in  this  state  they  are  less 
liable  to  accident;  and  when  injuries  are  oc¬ 
casioned,  they  are  more  readily  made  good. 

The  general  management  of  Currants  and 
Gooseberries,  or  the  mode  of  pruning,  &c.  com¬ 
monly  practised,  is  opposed  to  Nature,  and  rnhch 
time  is  lost  in  bringing  them  to  a  productive  state. 

The  disposition  of  the  branches  being  left  to 
chance,  from  the  random  and  promiscuous  man¬ 
ner  in  which  they  are  commonly  cut,  it  is  generally 
so  irregular  and  confused,  as  to  render  it  difficult 
to  reduce  them  to  a  proper  and  uniform  shape 
without  much  cutting  out ;  and  when  this  is  re¬ 
sorted  to,  the  young  shoots  often  grow  so  luxu¬ 
riant,  as  to  be  much  larger  than  the  old  branches 
that  produced  them  ;  and  in  this  state  they  are 
so  liable  to  be  broken  off  by  every  slight  motion 
or  pressure,  as  seldom  to  have  enough  left  at  the 
winter  pruning  to  form  a  handsome  head.  When 
properly  attended  to  from  their  first  planting, 
by  regulating  their  branches,  and  placing  them  in 
such  positions  that  they  may  advance  in  their 
growth  without  crossing  and  obstructing  each 
other,  those  bushes  will  seldom  require  cutting 
back  ;  and  their  branches  being  suffered  to  grow 
their  full  length  will  not  be  so  liable  to  accident. 
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and  will  produce  more  fruit  in  two  or  three  year& 
after  planting,  than  they  can  do  in  five  or  six 
years,  when  cut  back  and  stubbed  in  the  usual 
manner. 

Both  currants  and  gooseberries  bear  their  fruit 
on  the  last  year’s  shoots,  and  on  short  natural 
studs  or  spurs. 

The  gooseberry  will  continue  to  bear  on  the 
same  buds  or  spurs  for  many  years,  when  the 
branches  are  kept  free,  and  duly  exposed ;  the 
only  care,  therefore,  those  will  require,  is,  that 
the  branches  are  so  disposed  that  they  may  be 
suffered  to  grow  their  full  length ;  and  this  may 
always  be  done  by  the  assistance  of  a  few  stakes 
to  confine  the  branches  the  first  years  of  their 
growth.  The  collateral  shoots  must  always  be  taken 
off  close  to  the  place  from  whence  they  spring, 
and  this  is  done  with  the  least  trouble  and  the 
best  effect  by  rubbing  off  the  shoots  when  they 
are  two  or  three  inches  long,  perhaps  in  April  or 
May. 

The  same  buds  which  produce  currants  one 
year,  do  not  always  produce  them  the  next,  par¬ 
ticularly  those  on  the  collaterals,  as  these  are  often 
without  leaf  or  wood  buds,  for  unless  there  is  a 
leaf  or  wood  bud  on  the  branch,  beyond  the  fruit, 
it  will  not  come  to  perfection ;  the  mode  of 
pruning  those,  must  therefore,  be  something  dif¬ 
ferent  from  gooseberries. 
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The  first  formation  of  the  currant  bush  must  be 
regulated  much  in  the  same  manner  as  the  goose¬ 
berry;  but  as  the  branches  grow  more  erect,  they 
will  require  more  attention,  and  be  more  benefited 
by  the  use  of  stakes  to  fix  them  in  a  reclining 
position,  and  at  sufficient  distances  from  each 
other ;  the  collaterals  should  not  be  taken  off 
until  about  the  month  of  July  or  August,  and  then 
they  should  not  be  rubbed  off,  like  the  goose¬ 
berries,  but  cut,  so  as  to  leave  a  stub  or  spur  of 
two  or  three  buds,  which  buds  will  not  only  bear 
fruit  the  next  year,  but  throw  out  others,  which 
(when  the  main  branches  are  kept  properly  sepa¬ 
rated)  will  continue  to  form  a  close  mass  of  fruit 
buds  every  year. 

To  make  the  most  of  both  gooseberry  and  cur¬ 
rant  bushes,  and  to  apply  the  whole  produce  of 
the  roots  to  the  formation  of  bearing  branches 
and  the  finest  fruit,  and  at  the  same  time  to  keep 
them  within  a  narrow  compass  and  secure  from 
accidental  injuries,  the  most  certain  method  will 
be  to  train  them  in  the  manner  directed  for  spiral 
espaliers,  as  shewn  in  plate  3. 

The  stakes  and  tying  will  be  an  additional 
expense;  but  the  additional  produce,  both  in 
quantity  and  quality  of  the  fruit,  will  more  than 
overpay  it,  and  with  good  profit. 
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OBSERVATIONS 

ON 

BLIGHT  AND  DISEASES  OF  TREES, 

WITH  A 

COMMENTARY  ON  FORSYTH,  KNIGHT,  &c. 

The  injuries  and  diseases  to  which  fruit  trees 
are  subject  are  various,  and  often  difficult  to  be 
accounted  for;  but  unless  in  cases  of  obstruction 
or  failure  in  their  growth  and  produce,  we  can 
discover  the  cause,  it  will  be  to  little  purpose  we 
attempt  a  remedy. 

Blight  is  a  term  in  very  general  use,  but  which 
is  not  easily  defined. 

Whenever  a  tree  is  obstructed  in  its  growth,  it 
matters  not  from  what  cause,  it  is  said  to  be 
blighted ;  if  the  leaves,  branches,  blossoms,  or 
fruit  are  cast  of  or  destroyed  by  insects,  it  is 
said  to  be  blighted ;  if  it  be  checked  or  destroyed 
by  frost,  it  is  blighted ;  and  if*  from  a  stagnation 
of  water  about  the  roots,  the  trunk  and  branches 
become  diseased,  it  is  blighted ;  and  in  fact,  in  all 
cases  of  failure,  blight  is  the  assigned  cause ;  so 
that  to  attempt  explaining  a  general  remedy  for, 
or  preventive  of  blight ,  would  be  useless. 
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ON  BLIGHT,  &C. 

It  will  be  seen  that  Bradley,  Miller,  Hitt,  For¬ 
syth,  and  Knight  have  bestowed  considerable 
attention  on  this  subject,  but  evidently  without 
producing  much  general  benefit. 

I  am  not  so  vain  as  to  believe  that  I  can  give 
a  just  explanation  of  every  obstruction,  or  describe 
the  cause  of  every  failure  ;  but  I  flatter  myself  by 
pursuing  the  plan  on  which  I  grounded  my  ideas 
6f  training  trees,  that  of  resorting  to  elementary 
principles,  and  adhering  to  Nature  and  demon¬ 
strable  facts,  I  shall  be  able  to  deveiope  a  little  of 
the  mystery  at  present  pending,  and  by  directing 
the  attention  to  the  different  objects,  in  a  divided 
and  separate  point  of  view,  more  clearly  explain 
the  means  of  prevention  and  cure. 

The  diseases  of  trees  originate  either  in  the 
root,  from  the  soil  and  situation  being  ill  adapted, 
or  from  some  external  injury. 

The  habits  and  constitution  of  vegetables,  like 
animals,  are  generally  determined  by  their  food, 
lodging,  (or  texture  of  the  soil  they  grow  in,) 
exposure  to  the  various  changes  of  the  atmo¬ 
sphere,  and  to  the  injuries  of  insects  and  animals; 
I  shall  therefore  arrange  my  observations  and 
ideas  under  these  four  different  heads. 

First,  as  to  food ;  having  already  explained  the 
nature  of  this,  I  shall  only  further  observe,  that 
the  food  of  plants  being  taken  into  the  system  in. 
a  state  of  liquid,  the  regularity  of  supply  must 
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depend  upon  the  quantity  of  water  furnished,  and 
its  quality,  or  the  nature  of  what  it  holds  in 
solution. 

None  of  the  fruit  trees  under  our  consideration 
can  endure  stagnant  water;  when  placed  under 
such  influence,  generally,  the  roots  rot  and  decay 
by  degrees,  and  the  branches  and  trunk  become 
equally  affected ;  and  when  but  partially  so,  or 
for  a  time  very  wet  and  then  dry,  the  growth  of 
the  trees  vary  in  the  same  degree,  often  throwing 
out  strong  and  luxuriant  branches  during  the 
spring  and  summer,  which  gum,  canker,  and  die 
in  the  winter. 

The  peach  tree,  under  those  circumstances,  is 
also  subject  to  the  disease  called  mildew,  and  the 
curled  or  distorted  leaf  and  branch ;  and  this  will 
peculiarly  prove  to  be  the  case  with  trees,  when 
planted  against  walls,  where  the  dripping  of  an 
extensive  roof  are  thrown  in  times  of  rain  on  their 
roots,  and  which  rapidly  drains  off. 

Trees  planted  in  beds  or  borders  formed  in  the 
manner  I  have  directed,  and  protected  against 
such  drippings,  will  seldom  be  found  injured  by 
these  diseases. 

An  uniform  supply  of  water,  given  from  the 
<  urface  downwards,  will  furnish  an  uniform  sup- 
p  *ly  of  food,  which  will  produce  a  healthy  and 
fi  uitful  tree. 

It  will  be  seen  by  the  extracts  I  have  made, 
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that  the  gum  and  canker,  or  morbid  exudation, 
have  given  rise  to  considerable  debate  among  the 
learned,  and  particularly  between  Messrs.  Knight 
and  Forsyth;  the  former  considering  those  diseases 
as  the  effect  of  age,  which  is  continued  from  the 
parent  through  all  its  offspring,  or  that  it  is  here¬ 
ditary  in  particular  kinds  of  fruits  ;  the  latter,  as 
local  disease  only. 

Both  claim  the  authority  of  great  experience  in 
support  of  their  different  hypothesis,  and  perhaps 
both  are  entitled  to  the  merit  of  ingenuity,  but  I 
fear  both  deal  a  little  too  much  in  extremes. 

Mr.  Forsyth,  in  asserting  that  the  gum  and 
canker,  whenever  visible,  may  be  stopped,  and  a 
cure  of  the  particular  part  effected,  is  certainly 
correct;  and  Mr.  Knight,  in  stating  that  trees 
cannot  be  reduced  to  a  perfect  state  by  a  radical 
cure,  and  that  particular  trees  are  liable  to  this 
disease,  and  subject  to  its  attacks  in  all  situations, 
more  or  less,  I  believe  also  correct;  the  better 
plan,  therefore,  to  insure  success,  will  be  to  look 
for  a  medium,  or  a  course  of  practice  that  will 
come  between  the  two,  and  steer  clear  of  both 
evils;  for  this  purpose,  in  the  first  place,  when¬ 
ever  circumstances  admit,  when  planting  trees, 
such  sorts  should  be  chosen  as  appear  the  least 
subject  to  those  diseases,  and  next,  to  guard 
against  those  general  causes  of  disease  which  I 
have  enumerated,  by  the  methods  described. 
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And  whenever  blotches,  canker,  gum,  or  the 
morbid  exudation  appear,  to  cut  away  all  the 
affected  part  to  the  quick,  or  sound  bark  and 
wood,  and  then  (as  the  most  simple  application) 
rub  over  the  wounded  part  with  soot,  mixed  up 
with  water  like  a  paste;  this  will  be  found 
generally  efficacious.  It  will  prevent  a  further 
extension  of  the  evil  in  that  part;  and  if  a  very 
small  portion  of  bark  remains  sound,  the  sap  will 
extend  it  so  as  to  support  the  part  of  the  tree 
above  it,  and  cover  the  wound. 

Second,  as  to  the  bed,  couch,  or  stratum  that 
forms  the  lodging  for  the  roots  :  although  I  have 
explained  the  general  constitution  and  habit  of 
the  roots,  and  their  influence  on  the  trunk  and 
branches  of  trees,  it  may  be  necessary  further  to 
describe  a  few  peculiarities. 

To  sustain  a  tree  healthy  and  prolific,  it  will 
be  necessary  that  the  root,  trunk,  and  branches 
Should  be  equally  under  the  influence  of  the  sun 
and  air,  and  in  a  like  degree  exposed  to  the 
changes  of  seasons  and  the  weather. 

Whenever  the  roots  of  trees  are  doomed  to 
grow  in  a  soil  on  which  the  sun  never  shines,  the 
branches  seldom  ripen,  and  the  fruit  will  be  small, 
uncertain  in  quantity,  and  of  inferior  quality. 

When  the  roots  are  partially  exposed,  a  tree 
often  produces  a  fine  bloom,  which  sometimes  set 
for  fruit,  but  it  seldom  arrives  at  maturity,  the 
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blossoms  often  falling  off  without  setting,  or  the 
fruit  drops  at  an  early  period ;  this  will  also  take 
place,  and  from  the  same  cause,  when  the  roots 
are  planted  or  run  deep,  into  a  retentive  or  cold 
soil,  or  in  such  as  is  dry  in  the  summer,  but  damp 
and  wet  in  the  autumn  and  winter. 

Trees  planted  in  beds  or  borders,  formed  as  I 
have  before  directed,  will  seldom  be  liable  to 
those  evils ;  and  the  only  effectual  remedy  for  old 
trees  will  be,  either  to  take  them  up  and  replant 
them  in  a  bed  properly  formed,  or  to  cut  off  the 
deep  growing  roots,  and  improve  the  soil  above, 
in  the  manner  I  have  before  described,  so  as  to 
encourage  horizontal  roots ;  and  to  prevent  an 
excess  of  moisture  by  drains  and  shoots  to  carry 
away  the  drippings,  and  to  improve  or  rectify  the 
soil  by  a  dressing  of  lime,  & c. 

Third  :  trees  are  also  subject  to  injuries  and 
failures,  when  partially  exposed  to  extreme 
changes  in  the  atmosphere,  which  affect  the  trunk 
and  branches,  but  not  the  root. 

Trees  that  are  brought  forward  by  mild  weather 
in  the  spring,  and  produce  their  leaves  and  blos¬ 
soms  early,  often  have  them  cut  off  by  sharp 
frosts,  or  continued  cold  winds,  and  absence  of 
the  sun. 

The  remedy  here  must  be,  such  a  covering  as 
will  protect  the  tree  from  excessive  cold,  and 
although  the  means  of  effecting  this  in  any  way 
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must  be  attended  with  trouble  and  expense,  the 
certain  preservation  of  a  crop  will  generally  be 
found  to  make  ample  amends,  and  particularly 
with  wall  trees,  when  the  following  simple  mode  is 
adopted,  viz.  let  a  pole  or  small  post  be  driven 
into  the  earth,  at  each  extremity  of  the  tree  to  be 
protected,  about  nine  inches  from  the  wail,  or 
boards  may  be  affixed  to  the  wall,  projecting  the 
same  distance,  and  w  hen  firmly  fixed,  to  stand  as 
high  as  the  tree  or  wall ;  then  run  a  cord  coarsely 
through  the  top  and  bottom  of  some  russia  mats 
or  cloths  of  a  length  and  breadth  to  cover  the 
tree,  and  affix  the  cord  from  pole  to  pole,  so  that 
the  mats  or  cloths  may  be  drawm  backward  and 
forward  on  the  cord,  top  and  bottom,  like  curtains 
on  a  rod ;  this  method  will  require  very  little  time 
to  cover  and  uncover  trees,  and  the  coverings  will 
not  only  be  prevented  from  being  blown  against 
and  rubbing  the  trees,  but  will  also  be  left  in  a 
situation  to  run  dry,  and  be  preserved  from 
rotting,  without  additional  trouble. 

Fourth,  as  to  diseases  occasioned  by  insects  and 
local  injuries. 

It  is  certain,  insects  of  every  description  abound 
more  some  years  than  others,  and  their  coming  is 
sometimes  supposed  to  be  so  sudden,  as  to  give 
rise  to  the  belief  that  they  are  brought  by  the 
winds,  which  w^as  the  opinion  of  Bradley,  Hitt, 
and  others ;  but  this  is  clearly  an  unfounded  idea. 
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When  the  nature  and  mode  of  propagation  of 
the  different  insects  which  exist  on  vegetables  are 
duly  considered,  there  will  appear  no  necessity 
for  such  a  mysterious  conveyance. 

The  wisdom  and  beneficence  of  the  great 
Creator  are  in  no  way  more  completely  exempli¬ 
fied  than  in  the  habits  and  power  of  insects. 

The  greatest  injuries  to  vegetables  are  occa¬ 
sioned  by  the  caterpillar  tribe,  at  a  time  when  in 
the  caterpillar  state,  and  by  the  aphis  and  coccus. 

As  each  of  the  caterpillar  tribe  is  alike  in  its 
nature,  it  will  be  perfectly  useless  in  a  work  like 
this  to  attempt  enumerating  or  describing  the 
different  varieties  ;  all  exist  in  four  different  states 
during  the  year,  and  undergo  as  many  changes ; 
and  from  the  smallest  maggot  to  the  largest  cater¬ 
pillar,  each  passes  from  an  egg  to  a  larva,  maggot, 
grub,  or  caterpillar,  from  this  to  a  chrysolis,  and 
from  that  to  a  fly,  beetle,  chaffer,  moth,  or 
butterfly. 

We  first  discover  a  maggot  or  caterpillar  of  a 
peculiar  kind,  devouring  particular  vegetables,  the 
largest  of  those  being  produced  from  an  egg 
smaller  than  the  smallest  pin’s  head,  is  at  its  birth 
very  diminutive,  and  consequently  seldom  noticed, 
till  it  has  made  very  considerable  progress  towards 
maturity;  and  as  during  their  growth  they  are 
constantly  made  the  prey  of  birds  and  other 
insects,  these  little  creatures  are  endowed  with  a 
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wonderful  instinct  for  self-preservation;  most 
possess  the  means  of  quickly  secluding  themselves 
on  the  approach  of  danger,  or  of  letting  themselves 
down  gently  to  the  earth,  or  other  support,  by  a 
web ;  and  such  as  do  not,  are  of  such  plain  or 
variegated  colours,  as  assimilate  with  the  sub¬ 
stance  they  feed  on,  and  which,  thus  deceive 
the  eye. 

However,  as  it  is  in  the  caterpillar  state  they 
are  most  easily  discovered,  and  most  in  our  power, 
and  indeed  when  they  are  most  mischievous,  by 
devouring  the  leaves  and  buds,  a  gardener,  when 
passing  among  his  plants  from  spring  to  autumn, 
should  seize  every  opportunity  to  destroy  them. 

I  know  of  no  species  peculiar  to  the  plum, 
peach,  nectarine,  &c.  but  there  is  to  the  cherry; 
these,  in  the  winged  state,  are  a  small  dark  brown 
moth,  about  half  an  inch  in  length,  and  are  in 
activity  when  the  fruit  are  about  half  grown  ;  they 
then  deposit  their  eggs  on  the  new  forming  buds, 
and  as  the  coverings  of  those  are  enlarged,  they  en¬ 
close  the  eggs,  and  completely  shield  them  from 
injury  until  the  following  spring,  when,  as  the 
buds  open,  the  eggs  are  exposed  to  the  sun,  and 
bursting  into  life,  the  caterpillars  immediately 
commence  their  depredations  on  the  young  leaves 
and  fruit. 

These  caterpillars  have  the  power  of  bringing 
two  or  more  leaves  in  close  contact,  and  of  fixing 
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them  together  by  a  web,  and  thus  forming  a  home, 
from  whence  they  emerge  in  the  night,  and  to 
which  they  retreat  again  before  day ;  whenever, 
therefore,  two  leaves  are  seen  sticking  together, 
they  should  be  examined,  and  the  caterpillar  or 
maggot  destroyed ;  in  doing  this,  some  care  is 
necessary,  for  as  if  aware  of  meditated  destruc¬ 
tion,  on  the  least  disturbance,  it  slips  from  its 
cell,  and  drops  to  the  earth,  where  it  quickly 
hides  itself  until  night,  when  it  again  ascends. 

The  apple  tree  is  infested  with  an  insect  of  a 
very  similar  description,  and  requires  the  same 
attention  to  protect  it. 

There  is  also  another  maggot,  which  preys  on 
the  young  branches  of  the  apple  tree  in  a  pecu¬ 
liar  manner;  it  penetrates  near  the  point  of  the 
young  growing  shoots,  and  eats  its  way  down 
the  centre  or  pith ;  the  young  shoot  of  course  then 
withers  and  dies,  and  to  a  superficial  observer, 
without  any  perceptible  injury;  whenever,  there¬ 
fore,  this  is  seen,  the  top  should  be  cut  off,  the 
hole  of  the  maggot  will  then  be  discovered,  dow  n 
which  it  should  be  traced  to  its  end,  and  de¬ 
stroyed. 

These  insects,  as  they  often  stop  the  growth  of 
the  leading  branches,  are  a  most  obnoxious  ob¬ 
struction  to  the  training  of  young  trees,  and 
therefore  cannot  be  too  carefully  looked  after; 
and  it  must  be  observed,  that  whenever  one  is 
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discovered,  although  on  an  useless  collateral,  it 
should  be  destroyed,  for  if  suffered  to  attain 
maturity,  it  may  be  the  means  of  distributing  hun¬ 
dreds  of  eggs  the  next  year  on  the  more  im¬ 
portant  branches. 

Those  caterpillars  or  maggots  make  their 
appearance  with  the  buds,  but  are  at  first  very 
small ;  as  the  leaves  advance,  these  grow,  and 
about  the  end  of  April,  or  beginning  of  May, 
become  mischievous. 

Although  the  looking  over  trees  carefully,  to 
destroy  these  depredators,  must  take  up  some 
time,  it  is  indispensible  to  insure  a  handsome 
tree. 

Whenever  the  leaves  are  seen  folded  or  sticking 
together,  pressing  them  between  the  thumb  and 
finger  will  crush  the  insect,  and  in  this  manner  a 
great  number  may  be  destroyed  in  a  day* 

A  peculiar  caterpillar  is  sometimes  produced 
on  the  currant  and  gooseberry  bushes  in  such 
numbers,  that  they  devour  all  the  leaves,  let  the 
number*of  trees  be  ever  so  great ;  on  any  sudden 
shock  of  the  tree,  they  generally  fall  off,  but  unless 
then  crushed  or  destroyed,  they  soon  rise  again ; 
the  most  effectual  method  of  effecting  the  destruc¬ 
tion  of  such,  is  to  spread  a  sheet  or  cloth  under 
the  tree,  so  that  it  may  catch  them  when  they  fall; 
and  then  giving  the  trunk  or  branches  a  smart 
shock,  by  kicking  against  or  striking  them  with  a 
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large  pole  or  stick,  the  caterpillars  will  fall  off 
upon  the  sheet,  and  are  then  easily  collected  and 
destroyed. 

Mr.  Knight  observes,  “  an  insect  whose  attacks 
on  the  apple  tree  are  often  almost  entirely  de¬ 
structive  of  its  fruit,  is  a  small  brown  beetle  ;  this 
insect,  when  very  minute,  and  long  before  it 
assumes  the  winged  state  or  form,  penetrates  the 
blossoms  by  perforating  one  of  the  petals,  and 
having  gained  possession  of  its  internal  part,  pre¬ 
vents  its  further  expansion  by  means  of  its  web, 
and  destroys  those  parts  of  it  on  which  the 
existence  of  the  future  fruit  in  a  great  measure 
depends.” 

Under  the  idea  that  in  cold  hazy  weather, 
which  frequently  occurs  at  the  time  when  the 
apple  trees  are  in  bloom,  the  fruit  is  destroyed  by 
blighting  insects,  brought  by  the  winds,  it  has  long 
been  a  common  practice  to  smother  orchards  with 
smoke,  by  burning  weeds,  wet  straw,  hay,  &c.  to 
the  windward  of  the  orchard,  for  several  days  and 
nights  together,  and  this  for  the  avowed  purpose 
of  driving  off  the  blight. 

I  have  certainly  seen  repeated  proofs  of  the 
good  and  preservative  effects  of  such  smoking  in 
an  orchard  which  was  annually  subjected  to  the 
process,  producing  a  good  crop  of  fruit,  whilst 
generally  the  crops  have  failed  in  the  neigh¬ 
bourhood. 
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The  idea  that  those  blighting  insects  are  brought 
by  the  wind,  is  evidently  absurd;  but  there  is  no 
doubt  that  the  observations  of  the  experienced 
gentleman  I  have  quoted,  are  correct ;  and 
although  it  may  not  appear  possible  that  smoking 
can  destroy  the  insects,  when  lodged,  it  is  very 
probable  that  when  the  insects  are  on  the  wing  to 
deposit  their  eggs,  those  that  are  in  possession  find 
the  smoke  so  disagreeable  as  to  be  induced  to 
quit  their  situation,  and  others,  from  the  same 
cause,  are  prevented  from  coming  to  it ;  I  there¬ 
fore  recommend  this  practice,  as  well  worth  the 
attention  of  all  who  have  orchards. 

I  have  seen  peach  trees  devoured  by  a  species 
of  chaffer  or  beetle,  which  shelter  themselves  in 
the  crevices  of  old  walls  or  in  the  shreds  during 
the  day,  and  from  whence  they  emerge  in  the 
night,  and  commit  their  depredations,  these  are 
easily  discovered  and  destroyed. 

Although  those  insects  and  the  caterpillar  tribes 
are  very  destructive,  they  are  not  so  great  a  nui¬ 
sance  to  the  peach  and  nectarine  tree  as  the  aphis, 
or  plant  louse  ;  the  sudden  appearance  and  rapid 
increase  of  these  insects,  and  which  are  called 
blights,  most  probably  gave  rise  to  the  belief  that 
they  were  conveyed  by  the  wind;  at  any  rate, 
with  a  superficial  observer,  this  may  strengthen 
the  idea  ;  and  as  with  such  an  impression  it  would 
be  difficult  to  induce  a  person  to  adopt  the  only 
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means  which  I  conceive  can  operate  as  a  remedy, 
I  shall  give  the  following  extract  from  the  Ency¬ 
clopedia  Britannica. 

“  The  extraordinary  nature  of  these  insects 
have  for  some  time  past  justly  excited  the  wonder 
and  attention  of  naturalists.  They  were  long 
ranked  among  the  animals  which  had  been  classed 
with  the  true  androgynes,  spoken  of  by  M.  Brey- 
niers,  for  never  having  been  catched  copulating, 
it  was  hastily  concluded  that  they  multiplied  with¬ 
out  copulation ;  this,  however,  was  but  a  doubt, 
or  at  best  a  mere  surmise ;  but  this  surmise  was 
believed  and  adopted  by  Mr.  Reamur,  and  though 
he  supported  it  by  some  observations  peculiar  to 
himself,  the  question  remained  still  undecided, 
till  M.  Bonnett  seemed  to  have  cleared  it  up  in 
the  affirmative,  by  taking  and  shutting  up  a  young 
aphis,  at  the  instant  of  its  birth,  in  the  most  per¬ 
fect  solitude,  which  yet  brought  forth  in  his  sight 
95  young  ones.  The  same  experiment  being 
made  on  one  of  the  individuals  of  this  family,  that 
had  been  tried  with  its  chief,  the  new  hermit  soon 
multiplied  like  its  parent,  and  one  of  this  third 
generation,  in  like  manner  brought  up  in  solitude, 
proved  no  less  fruitful  than  the  former ;  repeated 
experiments  in  this  respect,  as  far  as  the  fifth  or 
sixth  generation,  all  uniformly  presenting  the  ob¬ 
server  with  fecund  virgins ,  were  communicated  to 
the  Royal  Academy  of  Sciences,  when  an  unfore- 
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seen  and  very  strange  suspicion,  imparted  by 
Mr.  Trembley  to  M.  Bonnett,  engaged  him  anew 
in  a  series  of  still  more  painful  experiments  than 
the  foregoing.  In  a  letter  which  that  celebrated 
observer  wrote  to  him  from  the  Hague,  the  27th 
January,  1741,  he  thus  expresses  himself: — 
1 1  formed,  since  the  month  of  November,  the 
design  of  rearing  several  generations  of  pucerons, 
(aphides)  in  order  to  see  if  they  would  all  equally 
bring  forth  young.  In  cases  so  remote  from 
usual  circumstances,  it  is  allowed  to  try  all  sorts 
of  means,  and  I  argued  with  myself,  who  knows 
but  that  one  copulation  may  serve  for  several 
generations.' — This  who  knows ,  to  be  sure,  was 
next  to  avouching  nothing,  but  as  it  came  from 
Mr.  Trembley,  it  was  sufficient  to  persuade  M. 
Bonnett  that  he  had  not  gone  far  enough  in  his 
investigation.  If  the  fecundity  of  aphides  was 
owing  to  the  secret  copulation  suggested  by  Mr. 
Trembley,  this  copulation  served  at  least  five  or 
more  successive  generations.  M.  Bonnett,  there¬ 
fore,  reared  to  the  amount  of  the  tenth  generation 
of  solitary  aphides,  and  had  the  patience  to  keep 
an  account  of  the  days  and  hours  of  the  births  of 
each  generation.  In  short,  it  was  discovered, 
that  they  really  are  distinguished  by  sexes;  that 
there  are  males  and  females  amongst  them,  whose 
amours  are  the  least  equivocal  of  any  in  the 
world ;  that  the  males  are  produced  only  in  the 
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tenth  generation,  and  are  but  few  in  number ;  that 
these  soon  arriving  at  their  full  growth,  copulate 
with  the  females ;  that  the  virtue  of  this  copulation 
serves  for  ten  generations ;  that  all  these  genera¬ 
tions,  except  the  first,  (from  the  fecundated  eggs) 
are  produced  viviparous,  and  all  the  individuals 
are  females,  except  those  of  the  last  generation, 
among  whom,  as  we  have  already  observed,  some 
males  make  their  appearance,  to  lay  the  founda¬ 
tion  of  a  fresh  series.  These  circumstances  have 
been  confirmed  by  other  naturalists :  in  particular 
we  have  a  curious  and  accurate  detail  of  them  by 
Dr.  Richardson,  of  Rippon,  in  the  Philosophical 
Transactions/*  an  extract  of  which  is  given  in  the 
Encyclopedia. 

Although  to  a  common  observer,  or  gardener, 
the  powers  of  investigation,  as  well  as  patient  at¬ 
tention  necessary  to  complete  such  experiments, 
may  appear  too  great  for  them  to  attempt  a  de¬ 
monstration,  and  perhaps  too  much  to  be  credited 
by  some,  I  believe  none  of  them  will  be  able  to 
adduce  a  proof  to  the  contrary,  of  what  is  here 
stated. 

It  can  scarcely  have  escaped  the  observation 
of  any  attentive  gardener,  that  during  the  first 
part  and  middle  of  summer,  those  insects  increase 
rapidly  on  the  plants  where  they  first  appear;  and 
that  in  the  latter  part  of  the  summer,  a  winged 
and  solitary  aphis,  resembling  a  small  black  fly,  is 
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seen  at  the  foot  of  the  leaf  stalk  of  the  peach  tree, 
where  no  doubt  it  deposits  its  egg  on  or  under 
the  covering  of  the  young  bud,  and  as  this  in¬ 
creases,  it  completely  shields  the  egg  during  win¬ 
ter,  and  which,  (as  has  been  noticed  of  some  of  the 
caterpillar  tribe)  on  the  opening  of  the  bud  in 
spring,  is  exposed  to  the  sun  and  hatched. 

On  those  parts  the  aphis  is  always  found  to 
make  its  first  appearance  on  the  peach  tree,  in  the 
spring ;  and  at  this  time,  although  animated,  it  is 
scarcely  perceptible  to  the  naked  eye  ;  its  appear¬ 
ance  is  that  of  a  small  black  speck,  but  if  closely 
observed  it  will  be  seen  to  increase  very  fast  in 
size,  and  before  the  blossoms  are  scarcely  opened, 
to  have  produced  another  generation,  and  those 
proceed  to  multiply  their  numbers  in  the  same 
rapid  manner. 

The  important  fact,  therefore,  that  these  crea¬ 
tures,  like  all  others,  are  the  offspring  of  parents, 
and  engendered  and  bred  on  the  place  assigned 
for  them,  cannot  be  doubted,  and  their  extreme 
rapidity  of  increase  can  only  be  prevented  by  an 
active  attention,  and  application  of  some  effective 
means  of  destruction,  and  which  I  shall  describe. 

Washing,  brushing,  and  fumigation,  are  the 
methods  generally  recommended,  and  in  use, 
but  these  are  seldom  efficacious;  for  however 
minute  those  offspring  of  the  great  Creator,  they 
are  not  without  the  instinct  and  power  of  pro- 
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tecting  and  defending  themselves  against  common 
annoyance. 

The  egg  in  the  first  place  is  deposited  so  inti¬ 
mately  with  the  embryo  bud,  that  the  existence  of 
the  one  depends  on  the  other,  therefore  liquids, 
applied  in  a  natural  manner,  cannot  reach  them, 
and  if  more  forcible  means  are  used,  the  bud  is 
more  readily  destroyed  than  the  egg. 

When  the  insect  bursts  into  life,  it  possesses  the 
means  of  curling  the  leaf,  or  raising  the  sap  in 
such  a  manner  as  to  shield  and  protect  itself,  and 
a  current  of  water  or  air,  unless  applied  with  a 
force  sufficient  to  destroy  the  object  of  our  care, 
the  bud,  it  cannot  be  made  effectual. 

But  although  water,  smoke,  or  vapour,  cannot 
be  applied  so  as  to  come  in  contact  with  the  in¬ 
sects,  in  their  differently  exposed  haunts,  a  fine 
light  powder,  like  drifted  snow,  will  find  its  way 
into  their  most  secluded  retreats. 

Tobacco  dried  is  poisonous  to  most  insects, 
and  is  so  obnoxious  to  the  aphis,  that  whenever  it 
comes  in  contaet  with  them,  they  immediately 
shift  their  quarters  or  die ;  and  therefore  tobacco 
in  a  fine  dry  powder,  or  common  snuff,  blown 
among  the  leaves,  will  find  its  way  into  every  fold 
and  corner,  and  by  proper  and  repeated  applica¬ 
tion,  will  seldom  fail  to  effect  a  complete  extir¬ 
pation. 

The  best  and  most  effectual  mode  of  applying 
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snuff,  I  have  found  to  be  by  the  spiral  powder- 
bellows,  or  puff,  an  apparatus  which  was  generally 
used  by  the  hair  dressers  half  a  century  back. 

It  must  be  observed,  that  as  the  eggs  escape 
unhurt,  they  will  after  the  destruction  of  one 
generation  produce  another ;  it  will  therefore  be 
necessary  occasionally  to  repeat  the  application, 
and  although  the  tobacco  or  snuff  of  itself  will  not 
injure  the  most  tender  bud  or  leaf,  yet  when  left 
with  the  insects,  and  their  exuviae,  it  may  form  a 
kind  of  incrustation,  and  obstruct  its  growth ;  it 
is  therefore  best  to  give  the  trees  a  good  washing, 
two  or  three  days  after  applying  the  powder. 

This  application  should  not  only  be  adopted  as 
a  cure,  but  as  a  preventive ;  therefore  during 
the  latter  summer  months,  the  powder  should  be 
lightly  thrown  on  the  young  branches,  particularly 
the  points  of  the  leading  shoots,  and  it  will  pre¬ 
vent  the  moving  aphis  from  distant  quarters,  from 
fixing  there  and  forming  colonies,  or  of  deposit¬ 
ing  the  eggs  for  the  future  year  ;  indeed,  if  an 
aphis  remains  undisturbed  a  short  time  only, 
its  bite  will  prove  so  venomous  as  to  obstruct  the 
future  growth  of  the  branches,  and  to  prevent 
this  in  the  leading  branches  is  of  the  utmost  im¬ 
portance. 

The  honey-dew,  or  excrement  of  the  aphis,  often 
proves  injurious  to  trees,  this  should  therefore  be 
washed  off,  which  may  easily  be  done  by  throwing 
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soap-suds  on  and  against  the  leaves,  but  this 
should  afterwards  be  washed  off  with  clean  water; 
for  when  the  soap  is  suffered  to  dry  on  the  leaves, 
it  proves  almost  as  injurious  as  the  honey-dew. 

On  the  subject  of  the  disease  and  decay  in  trees, 
occasioned  by  large  wounds  and  fractures,  it  may 
be  supposed  that  enough  has  been  said  by  Messrs. 
Forsyth  and  Knight,  to  lead  to  a  proper  under¬ 
standing  and  management;  but  I  am  inclined  to 
believe,  that  the  public  have  not  been  so  much  be¬ 
nefited  by  the  discovery  of  Mr.  Forsyth,  as  he  had 
given  reason  to  expect,  and  even  in  cases  where 
it  might  have  been  beneficial,  it  has  not  been 
much  attended  to ;  and  this  I  think  has  been 
chiefly  occasioned  by  both  his  and  Mr.  Knight’s 
having  said  more  than  correct  observation  and 
experience  could  warrant. 

I  consider  it  useless  to  enter  into  a  minute  ex¬ 
amination  of  the  arguments  of  those  gentlemen, 
for  or  against  the  composition  of  Mr.  Forsyth, 
and  its  effects,  and  shall  therefore  select  one  or 
two  short  passages  only,  from  the  works  of  each, 
by  way  of  comparison  and  a  ground  of  judgment. 

Forsyth  says,  fC  In  the  course  of  more  than 
thirty  years’  practice,  in  cultivating,  pruning,  and 
keeping  of  garden  fruit  trees,  I  have  observed,  that 
from  natural  causes,  accidents,  and  unskilful 
management,  they  were  subject  to  injuries  of  dif¬ 
ferent  kinds,  which  always  diminished  their  fer- 
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tilit}^  and  frequently  rendered  them  wholly  unpro¬ 
ductive.  All  trees  that  bear  stone  fruit,  are  liable 
to  emit  a  gum,  which  by  producing  a  canker 
proves  fatal  to  the  health  and  vegetation  of  the 
trees.  Most  forest  trees  are  also  liable  to  what  is 
called  a  bleeding,  which  proceeds  from  any  in¬ 
juries  that  obstruct  the  circulation  of  the  juices,  of 
those  which  suffer  from  bad  management  or  acci¬ 
dents;  some  are  injured  by  unskilful  pruning,  and 
lopping  at  improper  seasons  of  the  year,  and 
others,  by  the  violence  of  high  winds,  having 
boughs  or  limbs  torn  from  their  bodies,  which 
being  left  in  that  state,  exposed  to  all  the  in¬ 
clemency  of  hard  frosts,  are  often  cracked  or 
rent  in  the  wood;  or  from  heavy  and  soaking  rains, 
the  wounds  imbibe  so  large  a  quantity  of  wet  and 
moisture,  as  by  causing  a  fermentation  with  the 
natural  juices,  brings  on  disease,  and  in  time  des¬ 
troys  the  health  and  vegetation  of  the  tree.  These 
among  other  causes  tend  to  produce  decay  and 
barrenness  in  fruit  trees,  as  well  as  defects  in  tim¬ 
ber,  to  the  great  loss  of  the  public  in  general, 
as  well  as  essential  injury  to  the  individual  pro¬ 
prietor.” 

So  far  these  remarks  are  just;  he  proceeds,  “To 
remove  those  evils,  and  to  prevent  the  ill  conse¬ 
quences  arising  from  the  causes  already  described, 
I  submit  to  the  experience  of  the  public,  a  remedy 
discovered  by  myself,  which  has  been  applied 
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with  never  failing  success  to  all  kinds  of  fruit 
trees,  and  has  not  only  prevented  further  decay, 
but  actually  restored  vegetation,  and  increased 
fruitfulness,  even  in  such  as  were  apparently 
barren  and  decayed;  it  has  produced  also  a  simi¬ 
lar  effect  on  forest  trees,  by  restoring  them  to 
soundness  of  timber,  and  healthful  vegetation, 
and  covering  as  it  were  visible  nakedness,  and  in¬ 
creasing  decay,  with  fresh  and  vigorous  foliage. 
This  remedy  is  a  composition,  formerly  applied 
in  the  form  of  a  plaster,  but  now  in  a  liquid  state, 
and  laid  over  the  wounded  or  injured  part  of  the 
tree,  with  a  painter’s  brush:  it  is  of  a  soft  and 
healing  nature,  posseses  an  absorbent  and  ad¬ 
hesive  quality,  and  by  resisting  the  force  of  wash¬ 
ing  rains,  the  contraction  of  nipping  frosts,  and 
the  effects  of  a  warm  sun  or  drying  winds,  ex¬ 
cludes  the*  pernicious  influence  of  a  changeable 
atmosphere.  The  discovery  of  it  is  the  result  of 
much  reflection  and  study  during  a  long  course 
of  years,  and  of  a  great  variety  of  experiments, 
made  at  a  very  considerable  expense,  to  ascertain 
the  efficacious  power  of  the  application,  nor  shall 
I  hesitate  a  moment  to  declare  my  firm  belief, 
that  whenever  it  shall  be  properly  applied  by  the 
proprietors  of  gardens,  orchards,  and  woods,  it 
will  be  productive  of  all  the  advantage  that  can 
be  derived  from  restoring,  as  well  as  preserving 
vigour  and  fertility  in  all  kinds  of  fruit  trees,  and 
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also  for  preventing  decay,  and  promoting  health 
and  sound  timber  in  every  species  of  timber 
trees,  &c.” 

The  first  composition  is  given  thus: 

“  Take  one  bushel  of  fresh  cow  dung,  half  a 
bushel  of  lime  rubbish  of  old  buildings  (that  from 
the  ceilings  of  rooms  iis ’preferable)  half  a  bushel 
of  wood  ashes,  and  a  sixteenth  part  of  a  bushel  of 
pit  or  river  sand,  the  three  last  articles  are  to  be 
sifted  fine  before  they  are  mixed ;  then  work  them 
well  with  a  spade,  and  afterwards  with  a  wooden 
beater  until  the  stuff  is  very  smooth,  like  fine  plas¬ 
ter,  used  for  the  ceilings  of  rooms;  the  composition 
being  thus  made,  care  must  be  taken  to  prepare 
the  tree  properly  for  its  application,  by  cutting 
away  all  the  dead,  decayed,  and  injured  part,  till 
you  come  to  the  fresh  sound  wood,  leaving  the 
surface  of  the  wood  very  smooth  and  rounding  off 
the  edges  of  the  bark  with  a  draw  knife,  or  other 
instrument  perfectly  smooth,  which  must  be  particu¬ 
larly  attended  to ;  then  lay  on  the  plaster,  about  an 
eighth  of  an  inch  thick,  all  over  the  part  where  the 
wood  or  bark  has  been  so  cut  away,  finishing  off 
the  edges  as  thin  as  possible  ;  then  take  a  quantity 
of  dry  powder  of  wood  ashes,  mixed  with  a  sixth 
part  of  the  same  quantity  of  the  ashes  of  burnt 
bones,  put  it  into  a  tin  box  with  holes  in  the  top, 
and  shake  the  powder  on  the  surface  of  the 
plaster  till  the  whole  is  covered  over  with  it, 
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lotting  it  remain  for  half  an  hour  to  absorb  the 
moisture;  then  apply  more  powder,  rubbing  it 
on  gently  with  the  hand,  and  repeating  the  ap¬ 
plication  of  the  powder  till  the  whole  plaster  be¬ 
comes  a  dry  smooth  surface.  All  trees  cut  down 
near  the  ground  should  have  the  surface  made 
quite  smooth,  rounding  it  off  in  a  small  degree  as 
before  mentioned ;  and  the  dry  powder,  directed 
to  be  used  afterwards,  should  have  an  equal 
quantity  of  powder  of  alabaster  mixed  with  it,  in 
order  the  better  to  resist  the  drippings  of  trees 
and  rains.” 

To  the  foregoing  directions  for  making  and 
applying  the  composition,  it  is  necessary  to  add 
the  following : 

As  the  best  way  of  using  the  composition  is 
found  by  experience  to  be  in  a  liquid  state,  it 
must  therefore  be  reduced  to  the  consistence  of 
pretty  thick  paint,  by  mixing  it  up  with  a  sufficient 
quantity  of  urine  and  soap-suds,  and  laid  on  with 
a  painting  brush.  The  powder  of  wood-ashes 
and  burnt  bones  is  to  be  applied  as  before  direct¬ 
ed,  patting  it  down  with  the  hand. 

When  trees  are  become  hollow,  you  must  scoop 
out  all  the  rotten,  loose,  and  dead  parts  of  the 
trunk  till  you  come  to  the  solid  wood,  leaving 
the  surface  smooth ;  then  cover  the  hollow,  and 
every  part  where  the  canker  has  been  cut  out, 
or  branches  lopped  off,  with  the  composition;  and 
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as  the  edges  grow,  take  care  not  to  let  the  new 
wood  come  in  contact  with  the  dead,  part  of 
which  it  may  sometimes  be  necessary  to  leave,  but 
cut  out  the  old  dead  wood  as  the  new  advances, 
keeping  a  hollow  between  them  to  allow  the  new 
wood  room  to  extend  itself,  and  thereby  fill  up 
the  cavity,  which  it  will  do  in  time,  so  as  to  make, 
as  it  were,  a  new  tree.  If  the  cavity  be  large, 
you  may  cut  away  as  much  at  one  operation  as 
will  be  sufficient  for  three  years ;  but  in  this  you 
are  to  be  guided  by  the  size  of  the  wound  atid 
other  circumstances.  When  the  new  wood,  ad¬ 
vancing  from  both  sides  of  the  wound,  has  almost 
met,  cut  off  the  bark  from  both  edges  that  the 
solid  wood  may  join,  which,  if  properly  managed, 
it  will  do,  leaving  only  a  slight  seam  on  the  back.” 

On  the  effect  of  this  composition,  he  says, 

“  The  first  trials  of  its  efficacy  were  made  in 
some  very  large  and  ancient  elms,  many  of  which 
were  in  a  most  decayed  state,  having  all  their 
upper  parts  broken  by  high  winds  from  their 
trunks,  which  were  withal  so  hollow  and  decayed, 
that  a  small  portion  alone  of  bark  remained  alive 
and  sound;  of  these  trees  I  cut  away  at  first  a 
part  only  of  the  rotten  stuff  from  the  hollow  of  the 
tree,  and  then  applied  the  plaster  to  the  place 
where  the  operation  had  been  performed  by  way 
of  internal  coat  of  the  composition.  In  a  short 
time,  however,  the  efforts  of  Nature,  with 
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a  renovated  flow  of  the  juices,  were  clearly  dis¬ 
cernible  in  their  formation  of  the  new  wood, 
uniting  with  and  swelling  as  it  were  from  the 
old,  until  it  became  a  strong  support  to  that  part 
of  the  tree  where  the  composition  had  been 
applied  ;  I  then  cut  away  more  of  the  rotten  wood 
from  the  inside,  applying  the  plaster  in  the  same 
manner  with  the  same  good  effects,  and  continued 
to  use  the  knife  in  proportion  to  the  acquisition 
of  new  wood  ;  so  that  from  the  tops  of  these  de¬ 
cayed  and  naked  trunks }  stems  have  actually 
grown  of  about  thirty  feet  high  in  the  course  of 
six  or  seven  years  from  the  first  application  of 
the  composition ,  an  incontrovertible  proof  of  its 
good  effects  in  restoring  decayed  vegetation . 

u  The  acidity  or  corrosive  quality  of  the  juice 
of  oak  trees,  when  obstructed  in  their  circulation, 
from  any  of  the  causes  already  mentioned,  and 
fermenting  with  the  wet  and  moisture  imbibed  by 
the  wounds  from  the  atmosphere,  will  bring  on 
disease  and  promote  decay ;  for,  notwithstanding 
the  hard  texture  of  the  oak,  when  once  the  prin¬ 
ciples  of  decay  begin  to  operate,  the  acrimonious 
juices  feed  the  disease,  and  accelerate  its  progress 
as  much,  perhaps,  as  in  trees  of  a  softer  quality 
and  texture  ;  but  when  the  diseased  or  injured 
part  is  entirely  cut  away  to  the  sound  fresh 
wood,  and  the  composition  properly  laid  on,  as 
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perfect  a  cure  has  been  made  as  I  have  already 
related  in  the  recovery  of  elm  trees.” 

He  further  says, 

“  A  lime  tree  about  eighteen  inches  in  diameter, 
whose  trunk  was  decayed  and  hollow  from  top  to 
bottom,  to  which,  after  cutting  out  the  decayed 
wood,  I  had  applied  the  composition,  about  six¬ 
teen  years  ago,  was  cut  down  last  year,  on  pur¬ 
pose  to  examine  the  progress  it  had  made  in  the 
interior  part,  and  was  found  entirely  filled  up 
with  new  sound  wood,  which  had  incorpo¬ 
rated  with  what  little  old  wood  remained 
zvhen  I  first  took  it  in  hand”  And  again, 
“  When  the  wounds  in  the  fruit  trees  are 
so  large  as  not  to  heal  up  in  the  course  of  a 
twelvemonth,  I  renew  the  composition  annu¬ 
ally,  which  on  its  application  invigorates  the 
trees ,  and  seems  to  have  the  same  effect 
on  them  as  a  top  dressing  of  dung  has  on 
land” 

Mr.  Knight,  remarking  on  Mr.  Forsyth,  says, 
I  had  however  previously  examined  many 
trees,  to  which  Mr.  Forsyth  had  applied  his  com¬ 
position,  in  Kensington-gardens,  and  had  ob¬ 
served  that  it  had  not)  in  any  one  instance , 
produced  the  effects  ascribed  to  it” 

And,  “  the  examination  of  the  fruit  trees  in  his 
Majesty's  gardens  there,  perfectly  satisfied  me  of 
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the  total  inutility  of  Mr.  Forsyth's  composi¬ 
tion.” 

Again,  “  I  had  invariably  answered  that  I  had 
attentively  examined  the  effect  of  Mr.  Forsyth’s 
composition,  when  applied  to  trees  of  different 
species  ;  and  that  his  assertions  respecting  it 
were  totally  unfounded .” 

Now,  in  these  strong  and  pointed  assertions, 
I  cannot  but  think  Mr.  Knight  has  gone  too  far; 
most  people  know  that  an  exposure  of  wood  to 
the  effect  of  wind  and  wet,  or  the  general  change 
of  weather,  facilitates  its  decay,  and  that  a  cover¬ 
ing  of  paint,  & c.  retards  and  prevents  it ;  at  any 
rate  it  preserves  the  surface  or  exterior ;  and  this 
being  the  case  with  wood  cut  and  dried,  there 
cannot  be  a  doubt  but,  that  as  Forsyth  says, 
when  wounds  in  growing  trees  imbibe  a  large 
quantity  of  wet  and  moisture,  it  causes  a  fermen¬ 
tation  with  the  natural  juices,  which  brings  on 
disease  and  decay,  and  in  time  destroys  the 
health  and  vegetation  of  the  tree ;  and  therefore 
any  covering  that  can  be  applied  to  defend  such 
wounds  against  these  injuries,  must  operate  as  a 
preservative,  and  promote  the  health  and  natural 
growth  of  the  tree. 

It  is  well  known  that  the  wood  of  trees  is 
formed  by  annual  layers  of  sap,  which  first  en¬ 
circles  the  pith,  and  then  by  protruding  itself 
between  the  bark,  which  proportionally  expands, 
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and  the  last  year’s  layer  or  circle  of  wood,  it 
gradually  concretes  or  becomes  wood  :  this  is  con¬ 
tinued  during  the  summer,  and  forms  the  peri¬ 
odical  addition. 

Whenever  a  tree  is  wounded  by  a  part  of  the 
bark  being  removed,  or  a  limb  or  branch  ampu¬ 
tated,  the  sap  pushes  out  all  around  the  wound 
during  the  season  of  its  flow,  and  annually  extends 
itself,  by  sliding  over  the  old  surface  until  it  meets, 
when,  if  not  obstructed,  it  unites;  and  afterwards 
the  annual  increase,  or  layer  of  wood  is  formed,  in 
uninterrupted  circles,  the  same  as  if  no  wound 
had  been  made. 

As  the  flow  of  sap  over  an  exposed  wound  may 
be  compared  to  that  of  melted  tallow  poured  on  a 
surface,  it  is  obvious  that  a  rugged  surface  must 
very  much  retard,  if  not  wholly  prevent,  its  ad¬ 
vance. 

In  this  view  Mr.  Forsyth’s  practice  of  cutting 
away  the  obstructing  dead  wood  in  hollow  trees 
will  appear  rational  and  proper ;  and  when,  by 
decay,  the  surface  of  a  wound  is  sunk  or  hollow¬ 
ed,  the  extension  of  the  sap  is  diverted,  and  pre¬ 
vented  meeting  and  joining  ;  and  by  its  projecting 
above  the  wound  and  round,  it  forms  a  lodgment 
for  the  rain,  and  becomes  in  consequence  a  vehicle 
of  putrefaction,  which  extends  itself  through  the 
tree. 

If  those  observations  are  correct,  although  we 
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may  not  approve  the  idea  of  his  composition 
operating  as  a  stimulant,  and  producing  the  effects 
on  a  tree  which  a  top  dressing  of  dung  does  on 
land,  or  of  effecting  the  incorporation  of  new 
wood  with  the  old,  we  may  give  Mr,  Forsyth 
the  credit  of  a  remedy  in  its  application,  for  many 
injuries  which  Nature,  when  left  to  herself,  is 
inevitably  exposed  to,  particularly  internal  decay 
from  external  exposure;  but,  notwithstanding 
we  admit  the  efficiency  of  the  composition  in  this 
respect,  we  may  consider  it  as  too  troublesome 
and  complicated  in  its  preparation,  and  tedious 
and  filthy  in  its  application,  to  become  of  exten¬ 
sive  use  ;  and  adopting  Hitt’s  recommendation, 
of  applying  soot  to  the  diseased  part  of  apricotsy 
and  observing  its  effects,  it  will  readily  occur  that 
as  soot,  like  charcoal,  is  a  powerful  antiseptic 
and  a  preventive  of  the  ravages  of  jnsects,  it 
might,  when  mixed  with  oil,  and  rubbed  over  a 
wound,  prove  also  a  preservative  against  putre¬ 
faction  and  the  injuries  of  the  weather. 

I  have  long  since  adopted  this  application,  and 
found  it  completely  efficacious  ;  a  quantity  may  at 
all  times  be  readily  collected  and  mixed  up,  so  as 
to  be  laid  on,  like  thick  paint,  with  a  brush,  or 
rubbed  over  with  a  bit  of  cloth ;  and  as  very  large 
wounds  will  require  some  years  to  enable  the 
young  wood  to  close  over  them,  such  parts  should 
be  covered  or  painted  a  second  or  a  third  time, 
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at  different  periods,  from  six  to  twelve  months, 
as  the  rain  would  otherwise  find  its  way  into  the 
little  clefts,  occasioned  by  the  contraction  of  the 
drying  wood  ;  and  if  drying  oil,  such  as  linseed, 
be  used,  it  will  prove  more  lasting  and  perfect  in 
its  effects. 

By  these  means,  disease  and  rottenness  will  be 
prevented  ;  the  old  wood  will  continue  sound  and 
hard,  and  the  surface  being  preserved  smooth, 
the  new  wood  will  form  close  upon  the  old  wood, 
and  consequently  wounds  thus  treated  will  never 
prove  so  detrimental  to  timber  as  when  they  are 
left  exposed. 

It  might  be  observed  that  the  soot,  thus  applied, 
will  adhere  to  the  surface,  and,  in  consequence, 
the  new  and  old  wood  cannot  unite  or  incorpo¬ 
rate*  “  but  must  remain  perfectly  separate  and 
distinct  from  each  other,  without  union  or  ad¬ 
hesion  this,  no  doubt,  will  be  the  case  ;  and, 
according  to  Mr.  Knight,  this  has  been  explained 
by  Dr.  Anderson,  as  all  the  effect  he  believed  to 
be*  produced  by  Mr.  Forsyth’s  composition,  and 
all  that  he  or  Mr.  Forsyth  meant  to  assert  it  had 
produced. 

There  are,  no  doubt,  instances  within  the 
scope  of  every  one’s  observation,  of  tall,  straight, 
healthy  stems  growing  upon  or  from  old  wounded 
and  hollowr  stumps,  without  the  aid  of  art;  but 
whenever  it  is  desired  to  encourage  and  support 
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the  growth  of  trees  in  this  manner,  it  is,  as  Mr. 
Forsyth  observes,  more  effectually  done  by  re¬ 
ducing  all  the  branches  to  one,  and  from  time 
to  time  removing  all  other  shoots  growing  ,  from 
the  old  trunk,  and  also  all  decayed  or  rotten 
wood,  and  applying  the  covering  recommended 
to  the  exposed  and  wounded  parts ;  this,  by  ex¬ 
cluding  the  air  and  moisture,  will  prevent  decay 
and  the  waste  of  sap  by  putrefaction,  and  the 
future  growth  of  the  tree  will  consequently  be 
better  sustained. 


THE  END, 


G.  WOODFALL,  PRINTER, 
ANGBL-COURT,  SKINNER-STREET,  LONDON. 
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SHERWOOD ,  NEELY,  $•  JONES y 
Boofegenerg  to  tge  Boa^fc  of  i^gdculttne, 

PATERNOSTER  ROW,  LONDON. 


In  Two  Volumes  royal  8vo.  Price  Two  Guineas  in  boards,  illustrated  with  upwards  of  Out 
Hundred  beautiful  Engravings,  and  including  all  the  Improvements  and  Discoveries 
of  the  last  Fifty  Years,  with  the  prin  ciples  and  practice  of  the  ART  of  HUSBANDRY 
in  all  its  Branches  and  Relations,  a  W  ouk,  entitled, 

THE  FARMER’S  COMPANION, 

BY  R.  W.  DICKSON,  M.  D. 

Honorary  Member  of  the  Board  of  Agriculture,  &c. 


The  Merits  of  the  Author,  as  a  practical  Agriculturist,  being  already  so  well 
established,  it  may  be  necessary  only  to  observe,  that  the  result  of  his  great  expe¬ 
rience  is  communicated  in  this  valuable  Work,  under  the  following  heads  :  viz. 


Implements  of  Husbandry, 

Farm  Houses  and  Offices, 

Farm  Cottages, 

Inclosing  of  Land, 

Construction  of  Roads  and  Em¬ 
bankments, 

Soils, 

Manures, 

Draining  of  Land, 

Paring  and  Burning, 


Fallowing  of  Land, 

Methods  of  bringing  Arable  Land 
into  a  state  for  Cropping, 
Sowing, 

After-Culture  and  Arrangement  of 
Crops, 

Grain  and  Pulse  Crops, 

Root  and  Plant  Crops, 
Management  of  Grain  and  other 
Crops, 


(  Laying  down  of  Grass, 

Pastures, 

Artificial  Grasses, 

Meadows, 

Methods  of  Fattening  Animal#, 
Planting  Fruit  and  Timber  Trees, 
Management  of  Neat  Cattle, Sheep, 
Horses,  Swine,  Rabbits,  Poultry, 
&c. 


The  whole  forming  the  most  useful  and  comprehensive  Body  of  Practical  Informa¬ 
tion  ever  offered  to  the  Public,  on  the  interesting  Science  of  Agriculture  ;  a  science 
so  intimately  connected  with  the  welfare  and  happiness  of  the  British  Empire. 

Reliance  is  placed  on  the  support  of  Noblemen,  Clergymen,  Country  Gentlemen , 
and  intelligent  Farmers,  in  this  undertaking,  which  is  calculated  to  remove  the  obsta¬ 
cles  that  have  hitherto  presented  themselves  to  the  introduction  of  improvements  ia 
Agriculture  -} — the  comparative  expence  of  which  is  almost  beneath  consideration. 

-***  The  above  may  also  be  had  in  Ten  Parts,  price  4s.  each. 


In  One  Volume  Svo.  price  One  Guinea  in  boards, 

THE  CODE  OF  AGRICULTURE, 

Including  Observations  on  Gardens ,  Orchards ,  W oods,  and  Plantations 

By  the  Right  Hon.  Sir  JOHN  SINCLAIR,  Bart. 


In  this  Volume  are  considered, 

1.  The  Preliminary  Points  which  a  Farmer  ought  to  ascertain,  before  he  under, 
takes  to  occupy  any  Extent  of  Land. 

2.  The  means  of  Cultivation,  which  are  essential  to  ensure  its  success. 

3.  The  various  Modes  of  improving  Land. 

4.  The  various  Modes  of  occupying  Land. 

5.  The  Means  of  improving  a  Country. 

“  The  Code  of  Agriculture ,  by  Sir  John  Sinclair,  just  published,  has  been  so 
favourably  received  on  the  Continent ,  that  the  French  Minister  of  the  Interior  has 
desired  the  Agricultural  Society  of  Paris  to  have  it  translated,  and  published  in 
France,  as  pointing  out  improvements  which  may  be  adopted  with  advantage  in  that 
country,  ana  entitled  to  the  attention  of  all  those  who  take  an  interest  in  Rural 
Economy. — The  Austrian  and  Swedish  Governments  have  also  ordered  the  Work  to 
be  translated  and  printed  at  Vienna  and  Stockholm.” — Morning  Chronicle, 
Nov.  27 1 181  To 


Published  by  Sherwood,  Neely,  and  Jones,  London. 


ft- 


LAWRENCE’S 

Agricultural  and  Veterinary  Works, 

COMPLETE  IN  FIVE  LARGE  VOLUMES,  8vo. 

COMPREHENDING  A  BODY  OF  * 

USEFUL  PRACTICAL  KNOWLEDGE, 

RELATIVE  TO  THE 

Culture  of  the  Soil,  Political  Economy,  Veterinary  Medicine,  and  the 
Management  of  Live  Stock .  Price  21.  15s  .  Gd.  Boards. 

They  may  also  be  had  separately,  viz. 

1.  A  PHILOSOPHICAL  and  PRACTICAL  TREATISE 

on  HORSES,  and  on  the  Moral  Duties  of  Man  towards  the  Brute  Creation.  In 
two  volumes.  Third  Edition  ;  with  large  Additions  on  the  Breeding  and  Improve¬ 
ment  of  the  Horse,  the  Dangers  of  our  present  Travelling  System,  the  Merits  of 
Eord  Erskine’s  Bill,  &c.  IJrice  1 1.  Is.  boards. 

2.  The  NEW  FARMER’S  CALENDAR,  or.  Monthly  v 

Remembrancer  of  all  Kinds  of  Country  Business.  In  one  volume.  Fifth  Edition  ; 
with  Additions,  containing  a  full  practical  Exposition  of  the  Nature,  Causes,  and 
Effects  of  Blight,  Smut,  Mildew,  and  other  Diseases  of  Corn,- — and  useful  hints  on 
the  most  important  Branches  of  Husbandry,  the  Row- Culture,  total  Extirpation  of 
Weeds,  and  the  perpetual  Fallow  of  the  Hoe.  Price  12s.  boards. 

3.  A  GENERAL  TREATISE  on  CATTLE;  the  Ox, 

the  Sheep,  and  the  Swine.  In  one  volume.  Second  Edition  ;  with  large  Additions. 
Fyice  12s.  boards. 

4.  THE  MODERN  LAND  STEWARD;  in  which  the 

Duties  and  Functions  of  Stewardship  are  considered  and  explained,  with  its  several 
Relations  to  the  Interests  of  the  Landlord,  Tenant,  and  the  Public.  In  one  volume. 
Price  10 s.  6d.  boards. 


The  FARMER’S  POCKET  CALENDAR,  or,  Monthly 

Remembrancer  of  all  Kinds  of  Country  Business:  comprehending  all  the 
material  Improvements  in  the  New  Husbandry.  Price  2s. 

PRACTICAL  OBSERVATIONS  on  the  BRITISH 

GRASSES,  especially  such  as  are  best  adapted  to  the  laying  down  or  improving  of 
Meadows  and  Pastures;  with  an  Enumeration  of  the  British  Grasses.  By 
WILLIAM  CURTIS,  F.L.S.  Author  of  the  Flora  Londinensis,  Botanical 
Magazine,  Lectures  on  Botany,  &c.  Fifth  Edition,  with  Additions.  The  whole 
digested,  and  brought  down  to  the  present  Period,  by  John  Lawrence,  Author 
of  the  New  Farmer’s  Calendar,  &c.  To  which  is  subjoined,  a  short  Account 
of  the  Causes  of  the  Diseases  in  Corn,  by  Sir  Joseph  Banks,  Bart.  Price  6s.  ; 
or  with  the  Plates  coloured,  85.  6d.  boards. 

The  AGRICULTURAL  STATE  of  the  KINGDOM,  in 

February,  March,  and  April,  1816  ;  being  the  Substance  of  the  Replies  to  a 
Circular  Letter  sent  by  the  Board  of  Agriculture  to  every  part  of  the  Kingdom. 
Price  9s.  hoards. 

**.*  This  Work  is  reprinted  from  the  original  copy  printed  for  the  use  of  the 
Members  of  the  Board,  in  May ,  1816.  The  public  are  requested  to  be  particular 
in  ordering  the  same  as  printed  for  Sherwood,  Neely,  and  Jones. 


Published  by  Sherwood ,  Neely ,  c«f/  Jones ,  Paternoster  •Row ,  London . 


OURTIS  s  FLORA  LONDINENSIS. 

T/i is  Da?/  are  Published ,  m  royal  Folio. 

PARTS  1  to  27, 

OF 

FLORA  LONDINENSIS, 

Containing  correct  representations  of  162  British  Plants  ;  the  figures  are 
of  the  natural  size,  w;th  magnified  dissections  of  the  parts  of  fructification, 
accompanied  with  scientific  descriptions  in  Latin  and  English,  and  observations 
on  their  peculiar  qualities  and  uses  in  Agriculture,  Rural  (Economy,  Medicine, 
and  Commerce.  A  new  Edition,  with  additions. 

By  GEORGE  GRAVES,  F.L.S. 

This  Work  is  published  in  Monthly  Parts,  each  containing  6  plates  and 
descriptions,  price  10s.  plain,  or  16s  coloured.  The  first  volume,  consisting 
of  twenty -four  Parts,  with  copious  Indexes,  price,  in  extra  boards, 
c£l2  :  10  :  0  p4ain,  or  <£\9  :  10  : 0  with  the  plates  correctly  coloured. 

*  Part  28  will  be  published  February  the  first. 


UNIFORM  WITH  THE  ABOVE , 

PARTS  1  to  9, 

OF  THE 

NEW  SERIES,  or  CONTINUATION 

OF  THE 

FLORA  LONDINENSIS, 

In  which  are  intended  to  be  depicted  all  the  Plants  indigenous  to  the 
British  Islands. 

The  descriptions  by  William  Jackson  Hooker,  Esq.  F.  R.  A.  and  L.S. 

The  Continuation  is  executed  uniform  with  the  original  Work,  the  Parts 
appearing  every  two  months,  each  containing  6  plates  aud  descriptions,  price 
105.  plain,  or  165.  coloured.  Part  10  will  be  published  March  1,  1818. 

A  few  Copies  of  both  Series  are  printed  on  Imperial  drawing  paper,  with 
the  plates  coloured  in  a  very  superior  manner. 

Communications  addressed  to  the  Editor,  George  Graves,  Walworth,  will  be  gratefully 
received  and  acknowledged. 

In  One  Volume ,  Octavo ,  with  Eight  Plates , 

Price  14s.  Plain,  or  21s.  Coloured, 

Jtaturaitst’0  $ocftet>3Soofc: 

or,  TOURIST’S  COMPANION. 

Being  a  brief  Introduction  to  the  different  Branches  of  Natural  History, 
with  approved  methods  for  collecting  and  preserving  Quadrupeds,  Birds, 
Reptiles,  Fishes,  Insects,  Shells,  Corals,  Seeds,  Plants,  Woods,  Fossils, 
Minerals,  &c.  By  GEORGE  GRAVES,  F.  L.  S. 


Published  by  Sherwood ,  Neely,  and  Jones ,  Paternoster -Row,  London. 

CUR  77  V* 


BOTANICAL  MAGAZINE. 


This  Day  is  Published,  in  royal  Octavo, 

Price  3s.  6d.  containing  Eight  coloured  Plates  with  Descriptions, 

No.  370, 

OF  THE 

Botanical  Magazine, 

This  Work  contains  Figures  accurately  drawn  and  coloured  from  Nature, 
of  nearly  1950  Plants,  cultivated  in  Gardens,  chiefly  in  the  environs  of 
London  ;  and  each  Figure  is  accompanied  with  a  page  or  more  of  Letter-Press, 
containing  such  information  as  was  thought  to  be  most  desirable,  to  all  such 
persons  as  wish  to  become  scientifically  acquainted  with  the  Plants  they 
cultivate. 

Continued  since  the  Death  of  Mr.  CURTIS, 

By  JOHN  SIMS,  M.  D.  F.  R.  S.  and  L.  S. 

The  Forty-fourth  Volume,  or  second  of  the  New  Series,  of  this  publication 
was  completed  in  October  last,  and  the  entire  work,  or  any  of  the  Volumes, 
the  first  Forty-Two  at  One  Guinea  each,  and  Volumes  Forty-Three  and 
Forty-Four,  containing  double  the  quantity  of  the  others,  at  Two  Guineas 
each,  may  be  had  of  all  the  Booksellers  in  Town  and  Country  ;  or  any  numbers 
may  be  had  separate,  to  complete  sets. 

The  Botanical  Magazine  will  coiitinue  to  be  published  on  the  first  day 
of  every  Month,  in  Numbers,  containing  eight  Plates,  price  3s.  6d.  and  no 
pains  or  expence  will  be  spared  to  keep  up  the  credit  of  a  work,  which  has 
hitherto  met  with  almost  unexampled  encouragement. 

This  Day  are  Published,  Parts  I  2,  Price  2s.  6d.  each. 

Of  the  Complete  Indexes  to  the  first  Forty-Two  Volumes  of  the 

BOTANICAL  MAGAZINE. 

***  Noblemen,  Gentlemen,  and  Cultivators  in  general,  having  new  or  rare  Plants  v.ot 
hitherto  published  in  the  Magazine,  and  being  desirous  of  having  the  same  recorded  in  this 
extensive  and  therefore  important  collection,  may,  as  far  as  can  be,  have  their  wishes  com¬ 
plied  with,  by  sending  the  Plants,  or  good  flowering  Specimens,  in  a  proper  state  for  repre¬ 
sentation,  to  I)r.  Sims,  No.  67,  Upper  Guildford-Street,  Russel-Square.  Such  Plants, 
whether  tender  or  hardy,  will  be  taken  care  of,  and  returned  to  order,  as  soon  as  drawn  and 
described.  And  when  the  Plants  or  Specimens  cannot  be  conveniently  removed,  notice  of 
the  same  is  requested  to  be  sent  to  Dr.  Sims,  by  Post. 


In  Two  Vol,  8 vo.  with  numerous  Plates ,  Price  2L  6s, 

(in  extra  boards,) 

ANNALS  OF  BOTANY. 


By  CHARLES  KONIG,  F.L.S.  and  JOHN  SIMS,  F.R.S.  &  L.S. 


Published  by  Sherwood,  Neely,  and  Jones,  Paternoster-Row,  London. 

Companion  to  Curtis  s  Botanical  iftapflne. 

A  COMPLETE  COURSE 

OP 

LECTURES  ON  BOTANY, 

i4s  delivered  at  the  Botanical  Gardens  at  Lambeth , 

By  the  Late  WILLIAM  CURTIS,  P.  L.  S. 

AUTHOR  OF  TH3  BOTANICAL  MAGAZINE,  &C. 

Second  Edition.  To  which  is  added,  a  Life  of  the  Author  By  Dr.  Thornton. 

***  This  Work  is  completed  iu  Thirty  Numbers,  which  may  be  had  by  one  or  m--re  at  a  time. 
Price  2s.  Gd.  each,  embellished  witi  120  new  Plates  :  illustrative  of  the  Process  of  Vegetation, 
the  Sexual  System,  &c.  from  Original  Drawings,  made  under  the  Author’s  direction,  by 
Edwards,  engra\ed  by  Sansom,  and  correctly  coloured  from  Nature,  making  three  handsome 
Volumes,  royal  octavo,  which  may  be  had. comp lete ,  in  Boards,  Price  £4:  or,  half-bound, 
with  Russia  backs  and  lettered,  Price  £4:  10s. 


PRACTICAL  OBSERVATIONS 

ON  THE 

BRITISH  GRASSES, 

Especially  such  as  are  best  adapted  to  the  laying  down  or  improving  of  Meadows  and  Pastures; 
with  an  Enumeration  of  the  British  Grasses.  By  WILLIAM  CURTIS,  F.  L.  S.  &c.  Fifth 
Edition,  with  Additions.  The  whole  digested,  and  brought  down  to  the  present  Period,  by 
JOHN  LAWRENCE,  Author  of  the  Farmer’s  Calender,  &c.  To  which  is  subjoined,  a  short 
account  of  the  Causes  of  the  Diseases  in  Corn,  by  Sir  JOSEPH  BANKS,  Bart.  Price  6*. 
boards;  or  with  the  Plates  coloured,  8s.  6d. 

JUST  PUBLISHED  IN  ROYAL  OCTAVO^ 

Price  Two  Guineas  each,  in  extra  Boards, 
VOLUMES  i,  &  2, 

OF 

BRITISH  ORNITHOLOGY, 

Being  the  History,  with  a  coloured  representation  of  every  species  of  Bird 
indigenous  to  Great  Britain. 

By  GEORGE  GRAVES,  F.  L.  S. 

Each  volume  contains  figures  and  descriptions  of  48  British  Birds,  correct!/ 
coloured  from  Nature.  Part  1,  of  volume  3,  containing  24  plates  and  descrip¬ 
tions,  will  shortly  be  published,  price  21s.  in  extra  boards. 


As  a  Companion  to  the  Above , 

IN  ROY  A  L  8vo.  WITH  15  PLATES, 

PART  I.— OF 

OVARIUM  BRITANNICUM; 

OR, 

Correct  Delineations  of  the  Eggs  of  such  Birds  as  constantly  reside  in,  or  occa¬ 
sionally  resort  to,  Great  Britain. 

By  GEORGE  GRAVES,  F.  L.  S. 

These  Plates  contain  accurately  coloured  figures  of  upwards  of  fifty  species 
of  Birds’  Eggs.  The  Work  will  be  comprised  in  three  Parts,  Price  One 

Guinea  each,  in  Boards. 


Published  by  Sherwood ,  Neely,  and  Jones ,  Paternoster-Row,  London. 


jfteto  ano  beautiful  ®bttion  of 
BUFFO i\ VS  NATURAL  HISTORY, 

WITH  COLOURED  PLATES, 

TO  BE  COMPLETED  IN  ONE  HUNDRED  NUMBERS. 


This  Day  is  Pulfiished,  Price  Is.  6 d.  with  the  Plates  accurately  coloured,  or  \s.  plain^ 

TO  BE  REGULARLY  CONTINUER  EVERY  WEEK* 

NUMBER  I.  - OF 

BUFFON S 

Statural  History, 

CONTAINING  THS 

THEORY  OF  THE  EARTH,  A  GENERAL  HISTORY  OF  MAN , 
OF  THE  BRUTE  CREATION ,  OF  VEGETABLES, 
MINERALS ,  Sfc. 

TRANSLATED  FROM  THE  FRENCH,  AND  INTERSPERSED  WITH  NOTES, 

By  J.  S.  BARR,  Esq. 

To  which  is  added,  by  way  of  a  complete  Supplement , 

V.  A  NATURAL  HISTORY  OF  BIRDS,  FISHES,  REPTILES,  AND  INSECTS. 

A  NEW  EDITION  GEATLY  IMPROVED: 

4 

With  a  highly-finished  Portrait  of  Buffon,  and  an  Account  of  his  Life*  by  Condorcet. 


The  Proprietors  of  Buffon’s  Natural  History  beg  leave  to  offer  a  few  remarks  concern¬ 
ing  the  Edition  which  as  now  offered  to  the  Public.  In  order  to  render  it  as  worthy  as 
possible  of  their  patronage,  an  Edition  of  Buffon,  edited  by  Sonnini,  has  been  procured  from 
France,  and  a  literary  Gentleman  has  been  employed  to  collate  every  page  of  translation 
with  the  original,  so  that  the  minutest  error  that  had  crept  in,  has  been  detected  ;  and,  at  the 
same  time,  numerous  Additions,  relative  to  facts  which  have  been  discovered  since  the  time 
©f  Buffon,  have  been  added  in  the  form  of  Notes.  Besides  which,  the  Proprietors  have 
enriched  this  Edition  with  a  beautiful  Portrait  of  the  Author,  and  an  Account  of  his  Life, 
translated  expressly  from  the  Eloge  pronounced  by  the  celebrated  Condorcet,  before  the 
French  Academy,  and  also  Anecdotes  of  his  Private  Life,  by- the  Chevalier  Aude ;  and 
further,  to  render  it  as  perfect  as  possible,  a  supplementary  volume  has  been  added,  con¬ 
sisting  entirely  of  Descriptions  of  Birds  discovered  since  the  death  of  Buffon,  being  Additions 
made  to  the  Original  by  the  celebrated  Sonnini,  and  which  are  to  be  found  in  no  other 
Translation. 

CONDITIONS. 


J.  This  very  valuable  Work,  forming',  be¬ 
yond  comparison,  the  most  complete  and 
elegant  Natural  History  in  this  or  any  other 
language,  will  be  beautifully  printed  in 
«ctavo,  on  superfine  writing  paper. 

2,  It  will  be  embelislied  with  a  numerous  Set 
Of  elegant  original  Copper-plates,  the  Sub¬ 
jects  taken  from  Life,  and  engraved  in  the 
best  manner  by  Milton,  and  other  cele¬ 
brated  Engravers. 


3.  The  colouring  of  the  Subjects  will  be  ex¬ 
ecuted  in  a  superior  style,  by  Persons  of 
the  first  Ability  in  the  Art- 

4  The  whole  will  be  completed  in  One  Hun¬ 
dred  Numbers,  price  Is  6d  each,  with  the 
Plates  accurately  coloured,  <>r  Is.  plain; 
making  Sixteen  handsome  Volumes  inSvo. 

Forthe  accommodation  of  Purchasers  of  former 
Eaitions.  the  16th  or  Supplementary  Volume, 
may  be  had  separately  to  comp  ete  their  Sets. 


***  The  Whole  of  the  Work  having  been  printed  off,  it  may  also  be  had  Complete , 
Price  £1 : 18s.  in  Boards,  Coloured ;  or  £5:  8s.  Plain. 

N.  B  To  prevent  mistakes,  the  Public  are  requested  to  ask  for,  or  order,  the  New 
Edition  of  Buffon’s  Natural  History,  translated  by  Barr, 


Published  by  Sherwood,  Neely,  and  Jones,  London. 
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Sgrtculttiral  Sports  of  ©mt  33rtfam, 

Drawn  up  under  the  immediate  Sanction  of  Parliament,  and  Published  by  Authority 
of  the  Board  of  Agriculture. 

Sherwood,  NEELY,  and  JONES,  beg  leave  most  respectfully  to  submit  to 
the  Notice  of  the  Nobility,  Clergy,  Gentry,  and  Farmers  of  the  United  Kingdom, 
the  following  truly  National  and  most  important  Work. — It  consists  of  New  and 
Improved  Editions  of  the  County  Surveys,  and  unites  every  Species  of  Information 
relative  to  the  Statistical,  Economical,  Agricultural,  and  Commercial  State  of  each 
County.  Sixty  Volumes,  uniformly  printed  in  Octavo,  and  illustrated  with  Maps 
and  Plates,  are  already  published,  viz. 


ENGLISH  AND  WELCH  REPORTS. 


Bedfordshire,  with  Map  and  Plates,  by  Mr. 

Batchelor  -  -  -  -  -  -  -0  15  0 

Berkshire,  ditto,  by  Dr.  Mavor  -  -  -  0  18  0 

Buckinghamshire,  ditto,  by  the  Rev.  St.John 
Priest  -  -  -  -  -  -  -  -0  12  0 

Cambridgeshire,  Map,  by  the  Rev.  Mr.  Gooch  0  9  0 

Cornwall,  ditto,  by  Mr.  Worgan  -  -  -  0  12  0 

Cheshire,Map  and  Plates,  by  H.  Holland,  Esq.  o  10  6 
Derbyshire,  Vol.  1.  ditto,  by  Mr.  Farey,  sen.  1  l  0 

- ,  Vol.  II.  Plates,  ditto  -  -  -  0  15  0 

- ,  Vol.  III.  Map  and  Plates,  ditto  -  0  IS  0 

t  Devonshire,  Map  and  Plates,  by  C.Vancouver, 

Esq. . 0  18  0 

Dorsetshire,  Map,  by  Mr.  Stevenson  -  -  0  12  0 

Durham,  Map  and  Plates,  by  Mr.  Bailey  -  0  10  6 

Essex,  2  vols.  ditto,  by  A.  Young,  Esq.  -  l  4  0 

Gloucestershire,  ditto,  by  T.  Rudge,  B.  D.  -  0  9  0 

Hampshire,  ditto,  by  C.  Vancouver,  Esq.  -  0  16  0 
Herefordshire,  ditto,  by  J.  Duncomhe,  A.  M.  0  7  0 

Hertfordshire,  ditto,  by  A.  Young,  Esq.  -0  8  0 

Huntingdonshire,  Map  and  Plate,  by  Mr. 

Parkinson  -  -  -  -  -  -  -  0 

Jersey  and  Guernsey,  by  T.  Quayle,  Esq.  -  0 
Kent,  ditto,  by  Mr.  Boys  -  -  -  -  0 

Leicestershire  and  Rutland,  Map  and  Plates, 
by  Pitt  and.  Parkinson 

Lancashire,  by  Dr.  Dickson,  revised  and  pre¬ 
pared  for  the  press  by  M  r.  Stevenson,  author 
of  the  Surrey  Report,  with  Map 
Lincolnshire,  Map  and  Plates,  by  A.  Yonng, 

Esq.  2d  Edition  -  -  -  -  -  -  0 

Middlesex,  Map,  by  J.  Midletopi,  Esq.  2d.  Ed.  0 


Monmouthshire,  Map,  by  Mr.  Hassell,  of 
EastWood,  Pembrokeshire  -  -  -  o 

NORTH  WALES,  containing  the  Counties  of 
Anglesey,  Caernarvon,  Denbigh,  Flint,  Me- 
rionydd,  and  Montgomery ;  by  Walter 
Davies,  A.  M.  with  Map  and  Plate  -  o 
Norfolk,  ditto,  by  A.  Young,  Esq.  -  -  o 

- ,  ditto,  by  Mr.  Kent  -  -  -  .  o 

Northamptonshire,  ditto,  by  W.  Pitt,  Esq.  -  0 
Northumberland,  Cumberland,  and  Westmor¬ 
land,  Map  and  Plates,  by  Messrs.  Bailey, 
Culley,  and  Pringle  -  -  -  -  -  o 

Nottinghamshire,  Map,  by  Robert  Lowe,  Esq.  o 
Oxfordshire,  Map  and  Plates,  by  A.  Young, 

. 0 

Shropshire,  Map  and  Plates,  by  the  Rev.  J. 

Plymley,  A.  M . -  .  o 

SOUTH  WALES,  containing  the  Counties  of 
BrecoiijCaermarthen, Cardigan, Glamorgan, 
Pembroke,  and  Radnor,  in  Two  Volumes, 
withMap  and  Plates ;  byWalterDavies.A.M. 
Rector  of  Manafon,  in  Montgomeryshire  -  l 


Staffordshire,  ditto,  by  Mr.  Pitt  -  -  -o 

Suffolk,  ditto,  by  A.  Young,  Esq.  -  -  .  o 

Surrey,  Map,  by  Mr.  Stevenson  -  -  -  o 

Sussex,  Plates,  by  the  Rev.  A.  Young  -  -  o 


Warwickshire,  Map  and  Plate,  by  Mr.  Murray  0 
Worcestershire,  Map  and  Plates,  by  Mr.  Pitt  o 
Wiltshire,  Map  and  Plates,  by  Mr.  Davis  -  o 
Yorkshire,  (East  Riding),  ditto,  by  Mr. 
Strickland  .  q 
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SCOTCH  REPORTS. 


Argyleshire,  with  Map  and  Plates,  by  Dr.  J. 

Smith  -  -  -  -  -  -  -  -090 

Berwickshire,  ditto,  by  Mr.  Kerr  -  -  -  0  14  0 

Caithness,  ditto,  by  Capt.  Henderson  -  -  0  15  0 

Clydesdale,  Map,  by  Mr.  Naisrnith  -  -0  7  0 

Dumfries,  Map  and  Plates,  by  Dr.  Singer  -  0  18  0 
East  Lothian,  Map,  by  Mr.  Somerville  -  -  0  6  0 

Galloway, Map  and  Plates,  by  theRev.  S. Smith  0  9  0 

Hebrides,  Map  and  Plates,  by  J.  Macdonald, 

A.M. . 110 

Inverness,  Map  and  Plate,  by'  the  Rev.  Dr. 

Robertson  -  -  -  -  -  -  -0  14  0 

Kincardineshire,  Map,  by  Mr.  Robertson  -  0  12  0 
Naim  and  Mouay,  ditto,  by  the  Rev.  William 
Leslie  -  -  -  -  -  .  -0  14© 


Peebles,  Map  and  Plates,  by  the  Rev.  C. 

Findlater  -  .  0 

Ross  and  Cromarty,  Map,  by  Sir  G.  S.  Mac¬ 
kenzie  .  o 

Roxburgli  and  Selkirk,  Map  and  Plates,  by 

the  Rev.  Dr.  Douglas  -  -  -  -  .  o 

Sutherland,  Map  and  Plates,  by  Capt.  Hen¬ 
derson  -------- o 

West  Lothian,  ditto,  by  Mr.  Trotter  -  -  o 


Report  of  the  Committee  of  the  Board  of  Agri¬ 
culture,  appointed  to  extract  Information 
from  the  County  Reports  and  other  Autho¬ 
rities,  concerning  the  Culture  and  use  of 
Potatoes  -  --  --  --o 
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Any  of  the  Reports  may  be  had  separately ;  and,  it  is  presumed,  every  Nobleman, 
Clergyman,  Gentleman,  and  Fanner,  should  be  in  possession  of  the  Survey  of  his 
own  County,  and  of  the  adjoining  Counties,  as  also  of  any  other,  which  may  con¬ 
tain  that  species  of  Information  most  conducive  to  his  own  Local  Interests. 

***  Complete  Sets  of  the  Reports  are  recommended  to  the  various  Agricultuua r> 
Societies  and  Book  Clubs,  as  forming  an  aggregate  of  General  Information,  and  point 
of  Reference  on  all  occasions. 
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Published  by  Sherwood,  Neely ,  and  Jones,  London , 


The  GRAZIER’S  READY-RECKONER,  or  a  useful 

GUIDE  for  BUYING  and  SELLING  CATTLE  ;  being  a  complete  set  of  Tables, 
distinctly  pointing  out  the  Weight  of  Black  Cattle,  Sheep  and  Swine,  from  Three 
to  One  Hundred  and  Thirty  Stones,  by  Measurement ;  with  Directions,  shewing 
the  particular  Parts  where  the  Cattle  are  to  he  measured.  By  GEORGE 
RENTON,  Farmer.  A  new  Edition,  corrected.  Price  2s.  6d. 

A  PRACTICAL  TREATISE  on  the  Method  of  Breeding, 

Rearing,  and  Fattening  all  Kinds  of  DOMESTIC  POULTRY,  PHEASANTS, 
PIGEONS,  and  RABBITS,  from  Memorandums  made  during  Forty  Years' 
Practice.  By  BONINGTON  MOUBRAY,  Esq.  Second  Edition  3  with  Additions, 
on  the  Breeding,  Feeding,  and  Management  of  Swine.  Price  5s.  6d.  boards. 

***  By  adopting  the  plan  of  this  Book ,  every  Family  may  furnish  their  table 
with  these  Luxuries ,  at  one  third  of  the  price  they  are  obliged  to  pay  for  them  at 
the  markets , — and  the  Farmer  and  Breeder  may  render  it  a  source  of  constant  profit. 

A  TREATISE  on  BREWING,  wherein  is  exhibited  the 

whole  Process  of  the  Art  of  Brewing  the  various  Sorts  of  Malt  Liquor ;  together 
with  the  Manner  of  using  the  Thermometer  and  Saccharometer ;  elucidated  by 
Examples  :  to  which  are  added,  General  Instructions  for  the  making  of  Malt,  and 
Tables  of  the  net  Duties  of  Excise  on  Strong  and  Table  Beer,  payable  by  Common 
Brewers  in  Town  and  Country.  By  ALEXANDER  MORR1CE,  Common- 
Brewer.  Fourth  Edition.  Price  10s.  6d.  boards. 


A  COMPLETE  MANUEL  FOR  SPORTSMEN. 


A  new  and  elegant  Work,  entitled, 

BRITISH  FIELD  SPORTS; 

EMBRACING 


practical  fnstmcttons 

IN 

SHOOTING,  f  COURSING,  !  FISHING, 

HUNTING,!  I  RACING,  |  &c. 

With  Observations  on  the  Breaking  and  Training  of  Dogs  and  Horses }  the 
Management  of  Fowling  Pieces,  anil  all  other  Sporting  Implements  ;  as  well  as 
every  Circumstance  connected  with  the  Habits  of  a  Sportsman  j  to  which  is  added 
a  Sporting  Calendar  for  every  Month  in  tne  Year. 

BY  WILLIAM  HENRY  SCOTT. 


This  Work  will  be  Illustrated  with  upwards  of  50  highly-finished  Engravings  ; 
32  on  Copper,  executed  in  the  most  characteristic  Style  or  Excellence,  by  those 
eminent  Artists,  Scott,  Warrbn,  Greig,  Tookey,  Davenport,  Ranson,  and 
Webb,  from  Paintings  by  Reinagle,  Clennell,  Elmer,  Barrenger,  and 
Cooper  j  the  remainder  cut  on  Wood,  by  Clennell,  Thompson,  Austin  and 
Bewick. 

CONDITIONS. 


1.  The  British  Field  Sports  will  be  pub¬ 
lished  in  12  Parts,  Price  3s.  each,  forming 
one  handsome  volume  8vo. elegantly  printed 
on  fine  wove  paper,  and  hot-pressed. 

I?.  A  Unfitted  number  of  Copies  will  be 


printed  on  superfine  paper,  royal  8vo.  with 
proof  impressions  of  the  plates,  price  5s. 
each  Part. 

+  -j-  +  Six  Parts  of  this  W ork  are  already 
published. 


Coe,  Printer,  Little  Carter-lane,  St.  Paul's, 


NEW  WORKS 


ON 

GARDENING,  BOTANY,  &c. 

PUBLISHED  BY 


LONGMAN,  HURST,  REES,  ORME  AND  BROWN, 

LONDON. 


GARDENING,  &c. 

1.  A  TREATISE  on  the  CULTURE  and  MANAGEMENT  of  FRUIT 
TREES,  in  which  a  new  Method  of  Pruning  and  Training  is  fully 
described.  To  which  is  added,  a  new  and  improved  Edition  of  “  Obser¬ 
vations  on  the  Diseases,  Defects,  and  Injuries,  in  all  Kinds  of  Fruit 
and  Forest  Trees:  with  an  Account  of  a  particular  Method  of  Cure.” 
Published  by  Order  of  Government.  By  WILLIAM  FORSYTH,  F.A.S. 
and  F.S.A.  late  Gardener  to  his  Majesty,  at  Kensington  and  St.  James’s, 
&c.  The  6th  Edition. 

%  HINTS  addressed  to  PROPRIETORS  of  ORCHARDS,  and  to 
Growers  of  Fruit  in  general ;  comprising  Observations  on  the  present 
State  of  the  Apple  Trees  in  the  Cider  Countries.  Made  in  a  Tour  during 
the  last  Summer.  Also  the  Natural  History  of  the  Aphis  Lanata,  or 
American  Blight,  and  other  Insects  destructive  to  Fruit  Trees.  By  W. 
SALISBURY.  In  One  Vol.  12mo.  6s.  boards. 

3.  ELEMENTS  of  AGRICULTURAL  CHEMISTRY,  in  a  Course  of 
Lectures  for  the  Board  of  Agriculture.  By  Sir  HUMPHRY  DAVY, 
LL.D.  F.R.S.L.  and  E.M.R.I.  The  Second  Edition.  In  8vo.  illustrated 
with  10  Engravings,  by  Lowry,  Milton,  and  Scott.  Price  18s.  boards. 

4.  The  FORCING,  FRUIT,  and  KITCHEN  OARDENER  ;  together 
with  the  Management  of  the  Green  House;  Culture  of  Wall  and  Orchard 
Fruits ;  Kitchen  Vegetables,  Sallads,  and  Herbs.  By  WALTER  NICOL. 
In  8vo.  Price  9s. 

5.  The  PLANTER’S  KALENDAR ;  or,  the  Nurseryman  and  Forrester’s 
Guide.  By  the  late  WALTER  NICOL.  Edited  and  completed  by 
Edward  Sang,  Nurseryman.  In  One  Vol.  8vo.  Price  15s.  boards. 

6.  The  VILLA  GARDEN  DIRECTORY j  or,  Monthly  Index  of 
Work  to  be  done  in  Town  and  Villa  Gardens,  Parterres,  &c.  with  Hints 
on  the  Treatment  of  Plants  and  Flowers  kept  in  the  Green  Room,  the 
Lobby,  and  the  Drawing  Room.  By  WALTER  NICOL.  The  Second 
Edition,  much  improved.  In  foolscap  8vo.  Price  7s.  6d. 

7.  The  GARDENER’S  KALENDAR;  or,  Monthly  Directory  of  Ope¬ 
rations  in  every  Branch  of  Horticulture.  The  Third  Edition,  in  One 
large  Vol,  8vo.  Price  14s.  boards. 

BOTANY. 

8.  An  INTRODUCTION  to  the  Study  of  Physiological  and  Systematical 
Botany.  By  JAMES  EDWARD  SMITH,  M.D.  F.R.S.  &c.  &c.  President 
of  the  Linnaean  Society.  In  8vo.  The  Third  Edition,  with  15  Plates. 
Price  14$.  boards. 

***  A  few  Copies  are  coloured  by  desire.  Price  1  /.  8$.  boards. 


BOTANY, 


9.  COMPENDIUM  FLORAE  BRITANNICA.  Auctore  JACOBO 
EDVARDO  SMITH,  EQU.  AUR.  M.D.  Societatis  Linngeanae  Praeside, 
&c.  &c.  The  Second  Edition,  corrected,  and  continued  to  the  end  of 
the  Third  Volume  of  the  Flora  Britannica,  with  all  new-discovered 
Plants  from  the  English  Botany,  and  References  to  that  Work  throughout. 
In  12mo.  Price  'Is.  6d.  boards. 

10.  CONVERSATIONS  on  BOTANY,  with  20  Engravings.  In  12 mo. 
Price  7s.  6d.  plain,  or  10s.  6d.  coloured. 

The  Object  of  this  Work  is,  to  enable  young  Persons  to  acquire  a 
Knowledge  of  the  Vegetable  Productions  of  their  native  Country  ;  for  this 
Purpose  the  Arrangement  of  Linnaeus  is  briefly  explained,  and  a  Native 
Plant  of  each  Class  (with  a  few  exceptions)  is  examined,  and  illustrated  by 
an  Engraving;  and  a  short  Account  is  added  of  some  of  the  principal 
foreign  Species. 

11.  The  BOTANISTS  COMPANION;  or,  an  Introduction  to  the 
Knowledge  of  Practical  Botanj^  and  the  Uses  of  Plants,  either  growing 
wild  in  Great  Britain,  or  cultivated  for  the  Purposes  of  Agriculture, 
Medicine,  Rural  Economy,  or  the  Arts,  on  a  new  Plan.  By  WILLIAM 
SALISBURY.  In  Two  Vols.  12mo.  125.  boards. 

12.  The  NATURALIST’S  POCKET-BOOK  ;  or,  Tourist’s  Companion, 
being  a  brief  Introduction  to  the  different  Branches  of  Natural  History, 
with  approved  Methods  for  collecting  and  preserving  the  various  Produc¬ 
tions  of  Nature.  By  GEORGE  GRAVES,  F.L.S.  Author  of  British 
Ornithology,  Ovarium  Britannicum,  and  Editor  of  the  New  Edition  of 
Curtis’s  Flora  Londinensis.  In  8vo.  with  Plates.  Price  145.  plain,  or 
215.  coloured. 

13.  MUSCOLOGIA  BRITANNICA;  containing  the  Mosses  of  Great 
Britain  and  Ireland,  systematically  arranged  and  described  ;  with  Plates 
illustrative  of  the  Characters  of  the  Genera  and  Species.  By  WILLIAM 
JACKSON  HOOKER,  F.R.S.  A.S.  L.S.  &c.  and  THOMAS  TAYLOR, 
M.D.  M.R.I.A.  and  F.L.S.  &c.  In  8vo.  with  31  Plates.  Price  1Z.  115.  6d. 
boards. 

14.  MUSCI  EXOTICI;  containing  Figures  and  Descriptions  of  new  or 
little  known  foreign  Mosses,  and  other  Cryptogamic  Plants.  By 
WILLIAM  JACKSON  HOOKER,  F.R.A.  &  L.S.  No.  1.  (Plants  Hum- 
boldtianee )  Price  25.  6 d.  and  No.  5.  a  few  Copies  are  printed  in  4to,  with 
the  Plates  coloured,  No.  1.  Price  45.  and  No.  2.  85. 

This  Work  is  intended  to  comprise  such  Exotic  Cryptogamic  Subjects, 
exclusive  of  the  Ferns,  as  have  not  been  noticed,  or  are  imperfectly 
described,  by  preceding  Naturalists.  In  those  cases  where  the  Author  has 
been  favoured  by  Collections  of  considerable  extent  made  by  any  individual 
Botanist,  they  will  be  distinguished  from  the  Miscellaneous  Collections 
by  an  additional  Title,  as  “  Plantes  Humboldtiancp ,”  Plantes  Menziesianep,” 
and  with  a  distinct  Index ;  so  that  they  may  be  bound  separately,  or 
incorporated  with  the  rest  of  the  Work,  according  to  the  option  of  the 
Possessor. 

Also,  by  the  same  Author, 

15.  A  MONOGRAPH  of  the  BRITISH  JUNGERMANNIE;  contain¬ 
ing  a  coloured  Figure  of  every  Species,  with  its  History  and  Description, 
complete  in  22  Numbers.  Price  8/.  9$.  6d. 
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Prospectus 

FOR  ESTABLISHING 

A  PUBLIC,  DEMONSTRATIVE,  EXPERIMENTAL 

GARDEN, 

BY  SUBSCRIPTION. 


In  a  work  published  this  day  on  the  Science  of 
Horticulture,  and  the  Management  of  Fruit  Trees,  by 
Mr.  Hayward,  he  has  exerted  his  utmost  endeavours  to 
explain  and  illustrate  a  more  perfect  and  productive 
mode  of  raising,  managing  and  training  Fruit  Trees, 
than  any  before  published,  and  to  reduce  what  has 
hitherto  been  little  more  than  an  uncertain  mysterious 
art,  to  a  pure  science ;  but  the  observations  of  twenty 
years  forbid  him  to  expect  that  his  principles  and  plans 
can  be  generally  established  by  writing  or  verbal  in¬ 
struction  :  he  is  also  aware  of  the  danger  of  an  individual 
being  led  astray  in  the  warm  pursuit  of  favorite  theories, 
and  how  seldom  scientific  principles  are  established  by 
the  observations  of  a  single  person,  which  indeed  is 
clearly  shewn  by  the  extracts  he  has  thought  it  necessary 
to  make  from  some  of  the  most  eminent  authors.  In¬ 
fluenced  by  these  considerations,  and  a  conviction,  that 
however  short  his  efforts  may  fall  of  the  object  in  view, 
that  it  is  attainable,  or  that  at  any  rate  there  is  room 
for  the  most  important  improvements  to  be  made  both 


in  Horticulture  and  Agriculture,  he  takes  leave  to  pro¬ 
pose  the  establishing  a  Demonstrative,  Experimental 
Garden  by  public  subscription ;  and  referring  to  his 
Treatise  as  a  testimonial  of  his  abilities,  to  tender  his 
services,  by  the  devotion  of  his  attention  for  the  remain¬ 
der  of  his  life  to  the  raising  and  supporting  such  an 
establishment. 

Although  the  Work  referred  to,  and  the  plan  pro¬ 
posed,  may  appear  mow  immediately  applicable  to  the 
raising  and  obtaining  in  greater  perfection  those  luxuri¬ 
ous  fruits,  the  Grape,  Peach,  Nectarine,  Plum,  Pear, 
Apple,  &c.  they  necessarily  involve  and  lead  to  the 
illustration  and  demonstration  of  the  most  important 
principles  of  every  other  part  of  Horticulture,  and  also 
of  Agriculture,  and  the  consequent  advancement  of 
scientific  knowledge  in  this  more  needful  department  of 
public  concern. 

It  is  well  observed  by  Sir  Humphry  Davy  in  his  work 
on  Agricultural  Chemistry,  “  that  many  of  the  sciences 
are  ardently  pursued  and  considered  as  proper  objects 
of  study  for  all  refined  minds,  merely  on  account  of  the 
intellectual  pleasure  they  afford,  merely  because  they 
enlarge  our  views  of  nature,  and  enable  us  to  think 
more  correctly  with  respect  to  the  beings  and  objects 
surrounding  us.  Plow  much  more  then  is  this  depart¬ 
ment  of  inquiry  wTorthy  of  attention,  in  which  the  plea¬ 
sure  resulting  from  the  love  of  truth  and  of  knowledge 
is  as  great  as  in  any  other  branch  of  Philosophy,  and  in 
which  it  is  likewise  connected  with  much  more  available 
and  practicable  benefits  and  advantages.”  The  follow¬ 
ing  observations  also  from  the  same  Work  very  justly 
apply,  Plorticulture  being  substituted  for  Agriculture. 

<fi  A  few  histories  of  the  results  of  truly  Philosophical 
Experiments  in  Horticulture  would  be  of  more  value  in 


enlightening  and  benefiting  the  gardener,  than  the 
greatest  possible  accumulation  of  imperfect  trials,  con¬ 
ducted  merely  in  the  empirical  spirit . 

“  Nothing  is  more  wanting  in  Horticulture  than  ex¬ 
periments,  in  which  all  the  circumstances  are  minutely 
and  scientifically  detailed.  This  art  will  advance  with 
rapidity,  in  proportion  as  it  becomes  exact  in  its 
methods. 

“  Information  collected  after  views  of  distinct  inquiry 
w'ould  necessarily  be  more  accurate  and  more  capable 
of  being  connected  with  the  general  principles  of 
science. 

"  In  proportion  as  science  advances,  all  the  principles 
become  less  complicated,  and  consequently  more  useful; 
and  it  is  then  that  their  application  is  most  advantage¬ 
ously  made  to  the  Arts.  The  common  gardener  can 
never  be  enlightened  by  the  general  doctrines  of  Philo¬ 
sophy  ;  but  he  will  not  refuse  to  adopt  any  practice,  of 
the  utility  of  which  he  is  fully  convinced,  because  it  has 
been  founded  upon  those  principles.  The  mariner  can 
trust  to  the  compass  though  he  may  be  wholly  unac¬ 
quainted  with  the  discoveries  of  Gilbert  on  Magnetism. 

“  The  attention  of  the  labourer  will  be  more  minute, 
as  he  will  exert  himself  more  for  improvement,  when  he 
is  certain  he  cannot  deceive  his  employer,  and  has  a  con¬ 
viction  of  his  knowledge.  Ignorance  in  the  possessor  of 
a  garden  of  the  manner  in  which  it  ought  to  be  treated, 
generally  leads  to  inattention  or  injurious  practices  in 
the  gardener. 

“  One  happy  result  which  can  generally  improve  the 
methods  of  cultivation  is  worth  the  labour  of  a  whole 
life ;  and  an  unsuccessful  experiment,  well  observed, 
must  establish  some  truth,  or  tend  to  remove  some 
prejudice.” 
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The  plan  and  permanent  regulations  of  such  an 
establishment,  Mr.  Hayward  proposes  to  leave  to  the 
decision  of  the  Subscribers  ;  but  it  may  be  necessary  he 
should  state  an  outline  of  the  principal  object  in  view. 

As  an  important  part  of  the  plan,  it  is  proposed,  that 
the  Subscribers  be  invited  to  state  such  questions  as 
may  from  time  to  time  arise  in  their  minds  on  the 
subject  of  Horticulture,  and  also  such  objects  as  may 
require  explanation,  and  that  these  be  discussed  and 
elucidated  on  appointed  days ;  and  such  principles  or 
maxims  of  practice  as  may  be  thought  necessary  to 
be  put  under  a  course  of  investigation,  and  demon¬ 
strative  experiment;  of  which,  and  of  all  other  trans¬ 
actions,  accurate  memorandums,  observations,  minutes 
and  sketches,  be  made  and  kept ;  and  these,  with  the 
garden,  to  be  at  all  seasonable  times  open  to  the  in¬ 
spection  of  the  Subscribers;  and  also  to  the  gardeners 
of  Subscribers,  under  proper  regulations. 

It  is  also  proposed,  that  the  Subscriptions  be  not  less 
than  Ten  Pounds,  and  that  they  be  paid  into  some 
approved  Bank  in  the  joint  names  of  three  or  four  Sub¬ 
scribers.  And  when  a  sufficient  sum  shall  appear  to 
be  subscribed,  a  meeting  of  the  Subscribers  to  be  con¬ 
vened,  when  plans  and  regulations  shall  be  laid  before 
them  for  their  determination. 

It  is  proposed  that  the  garden  be  as  near  the  centre 
of  London  as  possible. 

And  it  may  be  necessary  to  observe,  that  after  four 
or  five  years,  the  produce  of  the  establishment  may  be 
expected  to  support  it. 

Plumstead ,  Kent,  March  Zd,  1818. 


S.  WOODFALL,  PRINTER,  ANGEL-COURT,  SKINNER-STREET,  LONDON. 


